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nd the Refrigerant Plant. .Tt should be noted. that no PCBs were detected in excess of £ the
\SL from any samoies deeper than the 4-6 &t bes interval. Samples from UND-4 and UND-3

with exceedances of the SSL w ere collected from areas containing described waste matenaix (ses

Appendix C).
22,14 TFPH

Approximately 1125 soil samples were collected at mnr(mmatelv 414 locations during Step 1 -
through Step 3 activities for TPH analysis. TPH was detected in a majority of the v:amn]a:. ‘Per
© ¥He SSL evaluation process described in the Soil RI Report (Parsons 2004d). the TPH SSLs for

the three carbon ranges are 300 mgKg, 1.800 mg ke and 10,000 meke, mmcnwir The
greatest percapiage of TPH deiections in 5211".;;‘1&3 were in the C23-C32 mnge (berween 22% and
2194, followed by the CI3-C22 (betsween 925 and 18%%) and C6~C12 (7%) ranges, n.mecmeh*_

 Therefors, the SSL for gasoline range erganic E:\ e»arbﬂns {GROY is 500 mg'ky and the SSL

tortotal TPH is 1 000 m_Jkg-

The following table summarizes the TPH (both GRQ and total TPH) sample requlis dctccted at

concentrations in 1 exeess ofthe SSL. ,

t

. ! Depth | 1 L 1
HJubarea ( ,lntel:'vai_ | Sample Location Sampie ID - GRO/ Toial TPH :
. o Afibes) i {toncentration in mg kel -
"DIESEL - | D-0.5Ft | DemoFWwi-Oi DemePWEOI0L | (<033 23480} ;
 BULDING . ' ‘ ‘ o
i U-05Ft | Demo-F W 1-02 Demo-EW I-D2-01 . (<0‘S.I- 3633807 |
0-05Ft | Demo-FWI-03 Demo-F W T-03-DF | (<0837 23830F |
ORTHOXYLENE | 0-0.3Ft | Demo-WWSWTS- | Demo-WWSWTS- . (40,117 5620}
' I 1.1 :
- | 0-05Ft | Demo-WWSWIS- | Demo-wWIW - (036 / 76030)
| 2 21 L ‘ ]
(0.5 Ft | Demo-WWSWIS- | Demo-WW ﬁWT% } (13007 +8040) ;
3 ) 3 - | . ‘ . E
OTHEER . | 46F | SBROS_ . SB-ROsZ :
TPHTEALIC | 005Ft  SB-HGAZ @ SB-HILaA2d !
| ANHYDRIDE = . L0 . :
G ' { 005 F: . Deme-PAA-] C Demoe-PAA-I-T L
{ 0-035Ft ' Demo-PASA-T C Demie-PASA-I-1 | ( ,
0-0.5 Fr | SB-PIRM-7S CSBPIRMETRL | (<D I8/ mrm
. REFRIGERANT | 0:05 Ft | SB-C09-C " SB-C09-C-I ‘ (0.5 7 46008) |
i PLANT . - _ }:
SB-FO7-A | SB-FO7-A-1 ‘ (0.22 § 1600.22}
E ] SB-PIRM-25 T SB-PIRM-25-1 - (69 3769)
J 46Ft | SBH07-D "SBF07-D2 ! 192 7 1693)
i S-10 Ft | SB-FO-D CSBFERD3 - ] (306 7 6900)
[0-05F  Deme-1{IDTGT  Deme-13IDIC- | (2208 3003
L Gu-t o DemoeFWL E)eme—m’l”"—:
L : 003 Fr ¢ Deme«3PAF Dol 3.0
P _ SIS FE ) DemaeSlDTCT 0 Deme-IAIDTCST
: L6 Fr | SB-PIRM-1i% SB.PIRM-119-2
2-9
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. 1
“Depth s o
Subarea- “['Interval [ SahipleLocation, ---Bample 1D. - --GROJ Total TPH
.} (1tbes) A ! I (Eoriceniration in mg/ke)
3W-CORNER ‘O%Q;S.F._t, -Dernio-BS:1 | DemoiB8:1 TO(I0737840) -
LOT | e A
- [ A T T 7 | N R
1 (- um?)
T R
UND-3
UND-4 )03 Ft 177 170
|46 F (l 7 3501)
LND-5 0:0,5 Ft 4.(~*o 1< f 4600)
10:12-Ft ['SBD
'SE (1900 / /son)
4-6 T (3600 / 5100)
‘ (740 7 2340)
(420 / 2220)
,()/00 7 H200)
UND-5 46Tt
\B Mg | SB-» (7100 7 '30100)
5-7Ft. | SBD-114-A .5_}3,1_),.1!,4_-A1 (3200 4 9600)
SBD#12-Cl | SBDJ12:C1-1 {2800 / 3300)
SBD-I5-B : (350 /-1190)
SBD-K13:B SRR TR (960 / 356D)
SBD-M13-C1 [ SBDMI3CI-1 (710 / 2110)
8-l0Ft' | §B-J14 SB-114:3 (5900 /.13100)
“SB-K13 | 81 (14D 7 4340) -
SB.RI4- {14000 / 30000)
SB-K (6300 / 16300)
SBiLIZ | SBELI2- (5600 / 16600)
SBs Ll'~1 | §B-].14-3 (3700 / 12600)
ETTER SB-M13- 3 (5300 / §400)
, .| SB:M 14 (2300 7 5300)
4-6Ft | SB-PIRM-52 {3300 72391)
TETFr | SBiPIRM-55 (=4.13 7 1955.9)
d-6Ft | SB:PIRM-38. (2.373557)
4.6Ft | SBPIRM-57 (3400/28300) |

(11000729890

4:6.Et

SB-PIRM:-38

rs—
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x R . Depth .
i Subarea Interval | Semple Location Sample 1D GRO / Total TPH
‘ (ft bgs) : {concentration in mg/kg)
; 8-10 Ft | SB-PIRM-353 SB-PIRM-38-3 (10000 f 15820)
| . 4GFt | SB-PIRM-59 SB-PIRM-39-2 (29007 5778)
! 8-10 Ft | SB-PIRM-60 SB-PIRM-60-3 0.32/1112.6)
i : : 4.6 Ft | SB-PIRM-63 SB-PIRM-63-2° (1100 32070)
80Tt | SB-PIRM-GS " SB-PIRM-63-3 (56007 18460)

rangé hydrocarbons that are in excess of the SSLs are found exclusively in UND-4 and UND-5.
In Lenera! the highest total TPH concentrations were observed in the 4-6-ft mtewal in UND-3.
Samples with SSL exceedances from UND-3 were ‘collected in the areas with observed black
. carbon or other waste matcrials or stained soils found directly underneath the waste materials
P {Appendix C). Concentrations of TPH in excess of the SSL were also identified on a limited
basis in the Refrigerant Plant, Phthalic Anhydride area and UUND-3 within the Phthalic
Anhydride Landfill area. Of the total number of <amp1¢> with TPH concentrations in ¢xcess of
the SSLs. GRO contributed more than 30% of the total TPH concentration in 41% of the
samples. GRO was detected above the SSL of 300 mg/kg mn 21 samples at 12 locanms All
mc\.euanccs of the GRO SSL are found in UND-3: :

2215 Izzarvamcs , -
wide and analyzed for a suite of inorganics during Step 1 through Step 5 activities. Based on the

i . SSL sereening evaluation process described in the Soil RE Report (Parsons 2004d), the following
- three inozganics had detected concentrations in excess of the SSL (85Ls in parentheses): -

o Arsenic (1) mgrkg) - © e Lead (750 mgkg)
» Total Chuommm {4\0 mgkg) | '

The following table summarizes the inorgenic sample n.saits where indiv duat COPCs were
detecied at concentrations in excess of the SSL.

'\!‘earlsr 82% of the h:ghest coneenirations caf GRO- and extractable fuel h ydrﬁu&fbéﬁ (EFH)—

A ( Approximately 1066 shallow soil samples were collected from approximately 397 locations Site-"

Depth ] . .
Subarea | Interval Sample SampleTD. | . CopC
. | (ft bas) Location _ {concentration in mo/ke)
| BONE YARD { 0-0.5FT | SB-Bl4 SB-Bid-1 Arsenic (19)
: ) SB-BIS | SB-B15-1 | Chromium (890)
REFRIGERANT 0.0.5 Ft | Demo-GPA- | Demo-GPA-3- | Arsenic (120); Antimony (320}
PLANT 3-1 1-1
Demo-0OS1- | Demo-0O81-1 | Arsenic (36) b
1 ‘
SB-Di0 [ SB-D10-] Arsenic (25)
| o SB-GPA-4 | SB-GPA--1 | Arsenic (13)
. ; . SB-GPA-4 ! SB-GPA-4-2 | Arsenic{11)

o o : ' 'SBFIRM- | SB-PIRMS3-
: 183 b )

Arsenic (13)

o R 2

n s ottt DSV S
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Dépth ,
Subarea Interval Sample Sample 1D
(It bgs) .Lr),g'aﬁtid_n , , {concentr
SB-PIRM- | SBPIRM-84- | Afsenic (25); Ar
34 1 | A .
SW CORNER | 0-05 Ft | 8B-M03 | BDI00303:A MA'rfs,enic,(B‘}sjw‘ T
LOT . ' _ .
SB-M3 | SB-MO3- ] Arsenic, @n .
SB-P00-A i | Chomwm@G20} .. ..
$B-P00-C2 - SBJ’DO-C'»'! Arsénic (16), Chromium (2100), Lead
: _ | 2800) : '
SW CORNER. | Demo-BP- Dé"rﬁbvBPiﬁili Arsenic (12), Liad (r160m
LOT 01 1 .
: : Deme- DehinSRUA- rsemc (48); Chmm!um (JODOD} Lu-:d
[.SRUA-Z | 2-1 , 1 ‘MOD)
Defo-WP- | Demo-WP- ‘Lead (4900)
EWALL ] EWALL :
Demo-. | Demo- Arsenie (11)
WSTPCB. | WSTPCB-
BOTIOM | BOTTOM ,
SH-PIRM- | SB-PIRM-94- | Arsenic (14)
o4 1 v
B 46Tt | SB-PIRM- | SBPIRM-94- | Lead (290)
: 94 2 ‘ ,
SE-PIRM- | SB-PIRM-95- | Arsenic (37)
. , 95 2 ]
UND-2 0-0.5 FT | SB-HO7 SBHO7=1 _Arsemc (]1)
I UND-3 46Ft | TB-3 m, UND3-5 \
[ UND:=3 8-10F1 |83
| UND4 4-6 Ft SB:M05-C4 | S
’ 8 EE \107 2 AT
[UND-3 0:0.5 I't §B:112:1 msemc(n)
: %B Kl ‘ Argenic (11)
SB-LHe QB-J..D"-(ll | Arsenic (27)
SB-L09-C | BDI02803-A | Lead (970)
_|'sB-N13 SB:NI5-1 Arsenic(12) .
AGTt | SBeL09-C | SBLUS-C:2 | Amenic(ll) . ]
8-10 Ft | SB-K13 SR-K13-3 | Lead (2300) '

Concentrations of arsenic in excess of the SSL are found Site-wide with the greatest frequency
occurring in the SW Comer Lo, UND-3, UND-4 and UND-5 areas. The highest concentration

" of arsenic was observed in the SW Corner Lot in the 0-0.5 ft bgs interval.

The highest

concentration of both chromium and lead are found in the SW Cotner Lot atlocation SB-P00-C2

in the 0-0.5 ft bgs interval.

2,22 Summary of Deep Soil Invectlgatmn Fmdmﬂs

The following subsections describe the nature and extent of impacted deep soil matrix at the Site.
Discussions in the following subsections are limiled to those COPCS (hat had at least one

>
e ———
T e
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detection above the \4DL at a concentration in excess of the SSL defined i in the Soil RI Report

(Parsons 2004d).

Data presented in this discussion include samples coliected from Step 1 through Step 4 activities

as well as relevant historical data. Each subsection includes a summary of all samples and
results where the observed concentration for a particular COPC was detected in excess of the

SSL.
2.2.2.1 VOCs

Approximately 76 deep (qpprommateiy 153f bcs or deeper) soil’ samples* were collected from
' .ppronlmav.ely 22 locations Site-wide during Step 1 through Step 4 activities. Based on the SSL -
screeming evaluation presented in Section 6.2, the fofiowmg three VOCS had detected

- concentrations inexcess of the SSL {SSLs in parentheses): ‘
s carbon tetrachlnride (35 ugke) = ethyl benzene (13,000 ugtkg)

‘o chfomform (”7{} quU)

The following table sux’nmariie‘é the VOC sample résults where individual COPCs were detected

at concentrations in excess of the SSL.

Bepth | ‘ 3 o ,
" Interval | Sample _ ? : COrC _
Subarea - {fi bgs) | Location Sample 1D {concentration in ug'kg)
PHTHALIC ) ’ o L
ANHYDRIDE 90.Ft TB-20 “TB-20-90 Carbon Tetrackloride (40)
OTHER 40-42 Ft | SBD-F13 | SBD-F13-3 " Chloroform (3309
* SED- SBD-HIC- |  Carbon tetrachloride {260); Chioroform
H11-C 3 ‘ {1300y
‘ SBD- SBD-Di4-A- - : )
IND-1 20-22Ft |  Di4-A 2 ‘ Chloroform (300
' SBD- | SBD-E13D2. ;
B S O Y o A s S - Chloroform {4303 -

, SBD- | SBD-Ei3D2- |
40-42 FL | E13-DZ 4

! Chloroform (9600}
( | TB1-UND3-

UND-3 20-22 Tt TB-1 20 Eibylbenzene {32000}
e . . "1 TBI-UNDS3- : )
30Tt 1B-1 304 - Ethylbenzene (90000}
SBD-I14- , Carbon tetrachloride (860, Chioroform
80-82 Ft A SBD-ild-A~T 270} ]

-

The highest concentrations.of VOCs are found in UND-3 and consist primarily of BTEX related
compounds, pamcularlv ethylbenzene. An: e\cceptmn is that the highest observed concentration
of chioroform in deep- soil samp]eq was. found in SBD-H11-C in an arca northeast of UND-3.
Concentrations of carbon tetrachloride in excess of the SSL were also found in this area.

3

-1

L)
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2222 SVOCs
Approximately 12 deep soil samples were collected from approxiniately six locations Site-wide

during Step 1 through Step 4 activities. No SYOCs were dérected at concentrations in excess of

the SSL. in any deep soil samples.

‘No deep soil samples were analyzed for pesticides or PCBs during Step | through Step 4 or
historic sampling activities. ‘Data from shallow soil samples-indicate that concentrations of
pesticides and PCBs decrease with depth in the soil column and no pesticides or PCBs were
detected at concenirations in excess of their respective SSL deeper than 8 ft bgs.

2224 TPH

TPH samples were collected from eight deep sampling locations during Step | through Step 4
sampling activities, Only two samples, both in UND-5, had observed total TPH congentrations
in excess of the SSL deseribed in Section 6.2. Both samples were [rom the 15-17 ft bgs interval
at-locations SBD-J12-C1 (1300 mg/kg GRO /2000 mg/kg TPH) and SBD-114-A (260 mglkg

GRO /1560 mg/kg TPH): TPH samples from deeper than 15-17 ft bgs at both of these locations

weré either non-deteet or less than the SSL.

2.2.2.5 Inorgapics

Approximately 14 deep soil samples were collected from seven deep sampling locations and
analyzed for inorganics during Step 1 through Step 4 sampling activities. No inorganics were
detected at concentrations in excess of the SSL in any of the deep soil matrix samples.

2.3 COPCDISTRIBUTION IN SOIL VAPOR
The following subsections describe the nature and extent of impacted shallow and deep soil
~apor at tHe Site (both Phase T and Phase 1l Redevelopment . parcels). Discussions in the
following subsections are limited to those COPCs that are detected in more than 2 percent of
cither soil or soil vapor samples and had at least one detection above the MDL at a concentration
in excess of the soil vapor SSL defined in the Soil RI Report (Parsons 20044d). B
Data presented in this discussion include Site-wide samples collected during Step 1 through Step
4 activities as well as relevant historical data. Each subsection includes a summary of samples
and results where the observed concentration for a particular COPC was detegted in excess.of the
- In general, carbon tetrachloride and chloreform were detected Site-wide at the greatest [requency
at concentrations in excess of SSLs. Carbon tetrachloride and chloroform have two of the lowest

SSLs in comparison to other COPCs. Therefore, figures referenced in the subsections below will
present soil vapor data for carbon tetrachloride and chioroform in soil vapor samples, as well as

.~ total VOC concentrations in soil vapor. -

2.3.1 Shallow Soil Vapor Findings

Approximately 82 shallow soil vapor samples were collected from approximately 70 locations
Site-wide during Step | through Step 4 activities. Shallow soil vapor samples are defined as any

sample collected from 5 ft bgs or less,

—
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Per the SSL sereening evaluation ptnSé‘nted in Section 6.2, soil vapor screening Ievels are based

" . on indoor air protection. The following nine ¥OCs h‘ﬁd de;ected concentrations in excess of the

sofl vapor SSL (SSLs in parentheses):

»  CFC-11 (230 ug/L) ' | « chloroform (1.5 ug/L}

»  benzene (0.3 ug/L) » chiorom’a,t’hah.c (4.5 vefl)
¢ bromomethane2.9ugly + TCE(4ugl) -

s ethylbenzene (T4 ugl) ' . ﬁ}"kﬂ&g (4.1 ug*ﬁ}

+ carbon tetrachloride (0.2 gL}

A complete shallow soil vapor data summary for Step 1 through Step 4 samples can be found in

the Soil RI Report (Parsons, 2004b, Table B.12 of Appendix B). Llistoric dita summarics can be
found in Appendix A oi the same report.

The five highest concenmuons of total VOCs in shallow soil vapor samples were observed in

the Bone Yard area. The sext highest toizl VOC concentrations ocecurred 2t three limited

CREIG

ibcations m the NE area, Refrigerant P;am. Genesolve™ Terminal, and at 4 Jocation just south of
TND-1. VOCs were also observed in UND-5, howey or the chserved foial VOO concenirefions
were sigaificanily lower than the maximum concentrations observed Site-wide. The distribution

of the Site mnvmum conceniraiions of carbon tetrachioride and chloroform were similar 1o the
distribumn of total YOCs. The highest concentrations of carbon tetrachloride, chloroform and
CFC-11 werc observed in the Bone Yard. The highest concentrations of ethylbenzene and
xylenes were observed in UND-3 while the highest concentrations of benzene were observed in

UND-1 and UND-2,

+2.3.2  Deep Soil Vapo;r Findings

Approximately 150 deep soil vapor samples were collected from 23 locations Site-wide dusing
Step 1 through S’tep 4 activities. Deep soil vapor samples are defined as any sample collected
from greaterthan 3 ft bgs. -
Per ,J* SSL sr:'n:emng evaluation process described in the Soil RT Report (Parsons “cm 1d}, soil

waper screening levels are based on indecr air proweciion ESLs. The following ¢faven VOCs

were dw cted In more than 2 percent of either soll or soil vapor samples and had dm:meq :

concenirations in excess of the SSL {SSL.s in parentheses):

05 2003608
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* LI-PCE (5;1”_‘!._!‘3]1;,) | . bmmgdich!nmn{}emam (0.2 ng/l)

e CEC-11 (30 ugll) » chloroform (1.5 ug/L)

o benzene(03ug) v chloromethane (ASugll)
» bromomethane (2.9 ug/L) v TCE(L4uglL)

+ cthylbenzene (7.4 ué)’L) | + xylenes (4.1 vg/L)

+ garbon tetachloride (0.2 vg/L)

A complete summary of deep soil vapor data for Step 1 through Step 4 samples can be found in
the Seil RI Report {Parsons, 2004b, Table B.13 of Appetidix B). Historic data supymaries can be
found in Appendis A of the same report. S ‘

Consistent with shallow soil vapor data, the highest total ¥YOC concentrations in the deep soil
vapor samples were observed in the Bone Yard aree.  The second highest total VOC
concentrations were observed in UND-5. Flevated concentrations of total YOCs were also

‘observed at the BBI Terminal and UND-1, alihough the total concentrations were less thaw those

observed in the Bone Yard or UND-5. 'In general, total VOC coneentrations increase with depth, -
although the highest total YOC concentration was observed at the 40-1 bgs interval at SBD-B13
(location 112). The highest concentrations of carbon tetrachloride, chloroform and CFC-11 were
observed in the Bone Yard. With the notable exception of ethylbenzene and xylenes, the
concentration of individudl COPCs in soil vaper increased with depth. However, the highest
concentration of individual COPCs was net always ohserved in samples gollected directly above

the water iable. :

2.3.3 Lateral Distribution of YOCs in Soil Vapor
The lateral extentof VOCs in shallow seil vapor sampling locations where one or more COPCs
were detected in excess of the $SLs is shown on Figure 2.3.1 and are identified as apeas of
shallow soil vaper SSL exceedance. Figure 2.3.1 shows the lateral distribution of VOCs in soil
vapor from the Step 1 through Step 5 activities and relevant historie sampling events. It should
be noted that significantly higher VOC concentrations were reported in the historic data than in
the current dala asdeseribed in Section 2.3.5. Relevant historic data are shown on the figures to
represent a worst case scenario and are not likely indicative of current VOC concentrations in
those areas, especilly in light of on-going SVE remedial actions in cerlain portions of the Site.

~ The lateral extent of total YOC concentrations -in soil vapor samplos deeper than 20 ft is
indicated by the soil vapor sampling resulis and soil vapor concentration contours on Figure
2.3.2. Coinciding maps for concentrations of garbon tetrachloride and chloroform in deep soil

PO AN

vapor samples {> 20 ft) are shown en Figures 2.3.3A and 2.3.3B, sespectively. Separate meps

were produced at a more detailed scale for the SW Comer Parcel, The lateral distribution of

TCE and ¢is-1.2-DCE in spil vapor bensath the W Comer Parcel is shown on pwo figures

{Figures 2.3.4A and 2.3.48) for the shallow and deep vadose zone, respectively.

The lateral distribution of tetal VOCs i shallow seil vapor is similar to the lateral distribution of

SRRy E

sotal-¥QCs-in-degper_sampling-imtervals: although, the overall conventrations are significanily
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lower. fhe highest concentratiotts are observed in the vicinity of the Bone Ydl‘d UND-1 and
Phthalic Anhvdnde areas. A small area with elevated total VOC concentrations is also observed
in UND-35. VOCs in both shallow and deep soil vapor in these arcas consist mostly of fluoro-
andfor chloro-compounds (CFCs, chloroform, carbon iefrachloride, etc.), consistent with
expected COPCs from these areas. The lateral distzibution of these COPCs, particularly carbon

. tetrachloride and chloroform, is similar to-the distribution of the ‘total YOC concentrations.

2.3.4  Vertical Distribution of VOCs in Soil Vapor

The vertical distribution of carbon tetrachloride and chioroform in soil vapor-is iHustrated on
four Site cross-sections (Figures 2.3.5A-B and Figures 2.3.6A-B). - Recent additional deep -
- borings (Step 5 sampling) are also indicated on the cross sections. Data collected from these
borings have been incorporated in defining the lateral and vertical extent of the VOC plume. A
cross-section depicting the vertical disiribution of TCE and 1,2-cis-DCE in soil vapor beneath

the SW Corner Parcel is shown on Figure 2.3.7.
With few exceptions, notably .in the area of the Ortho-Xylene Storage Tank area, the
concentration of total VOCs in soil vapor increases with depth. Consistent with the lateral
distribution of fotal VOCs, the highest concentrations of COPCs are found in the Bone Yard,
Refrigerant Plant, Phthalic Anhydride, and Ortho-Xylene Storage tank arcas. The soil vapor
plume core beneath Refrigerant Plant/UND-1 has been reduced significaritly by the pilet SVE
svstem, the observed VOC distribution is indicative of an old, reqldual vapor plume outs1de the
pilof SVE treatment zone.

" '2.3.5. Comparison of Current and Historie Soﬂ Vapor Data

Historic soil vapor data indicate an overall average total VOC concentration of over 25,000 ugfL.

In comparison, Step 1 through 5 soil vapor data ‘indicates an overall average VOC concentration =
of approximately 2,100 us’J’L This represents more than an order of magnitude decrease in total

VOC concentrations in Site-wide soil vapor. The highest historic concentrations were found in
the Refrigerant Plant arca of the Site. Current 2004 data show that congentrations in the
Refrigerant Plant arca have decreased aramcnmalw due to the influence of the pilot SVE

remediation in that area. .
As described in previous Rechons, LhL, hu_nest current toh.l VOC concentrations are found inthe

Bone Yard area where limited historical data exist. The currently detected maximum VOC
concentration in the Bone Yard area is much lower than the pre-SVE VOC seil vapor

‘concentrations detected. in Refrigerant Plant area. The VOC plume in the Bone Yard area is
. likely & previously uncharacterized portion of the larger Refrigerant Plant plume. Elevated

concentrations of total VOCs were observed in UND-5 in both current and historic data sets.
The current and historic ¢oncentrations are similar, indicating VOC plume stability in this area.

" No SVE remediation has occurred at either the Bone Yard or the UND-3 areas that contain

elevated VOC leveib in soil vapor. -
2.4 COPC DISTRIBUTION IN GROUE\DWATER |
The largest groundivater VOC phime is in the ODS Aqulfer and associated with the Refrigeram

Plant/UND 1 area. The Refrigerant Plant plume consists primarily of 'chloroform, carbon

tetrachloride, and CFCs. Concentrations of chloroform, the predominant COPC, in the ODS

Aquifer are shown on Figure 2.4.1 (data from the second quarter of 2004). The secondary ODS

Aquiter plume consasts pnm 2rily of TCE and cis-1,2-DCE and is associated with the SW Corner
217 | -
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el loro?orm, carbo;

Lot area. Concemrat:ons of TCE in the ODS Aquifer are shown o Flgurc 2.4.2 (data from the
second qmrter 0£2004). :

Recent conccntratlom of COPCs.detected in the May 2004 gruundw*ilt,r monitoring event were
generally . conswtent with hlstomal .monitoring. data.  Similar to prévious -observations,

frequency and cail £
wells are in the ¢ _,t ’W"“ AS-‘?IW-

03 has the h]ghest total VOC coricentralions among the Site monitoring weélls. The highest
concentrations of COPCs, wilh the X« eptlon of TCE and cis-1,2-DCE, are gcncm!lv observed in
the monitoting wells tlie. Ref‘nge ant Plant for both the ODS tid Gdge Aquifers. ‘Thé core
of the’ Refrmcmnt Plai Iume in the ODS Aquxfer has gueater that 10-mg/L. of chloroform, 1
mg/l. of carbon wtr hloride, and 10 m,/L of GFCs. - In centrast, the highest VOC
cencenttations in thie Gage Aquifer ate séveral orders of magnitude lowet at inost loc,dtuons

The highest TCE concentrations haye been detected in Old Solvents Warehouse area in wells
AS-MW-19, A‘S-MW 18, AS-M 93, and AS:MW-17, - “The core of this plume has
concentrations greater than |1 mg/L TCE. - The downﬂradlent extent of the plume in off-site
neighborhoods has not: bucn fully charactenzed investig ation 18 currently ongoing.

Lower concentrations of other VOCs were detected in various wells across the 3ite. The highest
concentrations of aromatic VOCs: (prlmarl]y gthylbenzene .and xylenes) were ‘observed in
AS-MW-05"and AS-MW-13; both are Jocated in UND-5.

With few exceptions, generdlly decreasing total VOC concentration trends were observed:in
most wells. Significant fluctuations in total VOC concentrations at downgradient Gage Aquifer
well AS-MW-16 continue-to be abserved. These variations appear to correlate with fluctuations
in-abserved electronic condugtance. (EC) from.this location, which is an indicator of the relative
salinity of groundwater. High VOC concentration eorresponds to high EC concentrations. The
close corrclatxon between VOC: and EC concentrations is likely related to changes in the
injection schedule of the WCBBP and winter recharge where [resh waler red‘ldrge dilutes/flushes

out the native saline water, which has been ethbl ated with high VOCs.

Inorganic compounds (metals) in groundwater have been analyzed periodically per LARWQCB
request. Consistent with historical data, the May 2004 quarterly sampling results showed
detectable concentrations of various metals in all monitoring wells. Among the I8 metals
analyzed in groundwater samples from the Site, the highest concentrations for most metals swvere
detected in the ODS Aquiler wells. Berylliom, cadmium, chromium (VI), lead, mercury,
vanadium and zinc were exceptions, Their highest concentrations were detected in (.:age Aquner

wells.

Monitoring of the existing 21 oroundwater monitoring wells tor VOCs is continuing on a
quarterly basis. Aone year quarterly monitoring program for dlSSOlVLd met.dls (USEPA Method
6010B) has also been planned,

As part of the ongoing site 1r1vc,st1mnon/eva]uatmn additional monitoring wells will be installed
at downgradient and off-gite locations in the ODS Aquifer and Gage Aquifer. ‘Well, installations
at the offsite site areas Will begin when access permits are obtained from offsite praperty owners.

These new wells will be mcluded in the quarterly groundwater monjtoring program.

; *trachlorlde, (,1 C‘; TCE 'md cxs»l 2—DU‘ were present at the createst—

——
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2.5 CONCEPTUAL SITE MODEL

Potential sources of COPCs in soil and groundwater at the Site are former facility operations. As’

discussed in the Soil Rl Report (Parsons, 2004d), the source of the larger VOC vapor plume in
the vicinity and downgradient of the Refrigerant Plant area is from historical release/spills on or
near the land surface and the subsequent migration downward via gravity and leaching by
infiltrating precipitation water. The VOC vapor plume also spread laterally due to volatilization,
dispersion and diffusion. . The 14,000-gallon accidental spill of chloroform that occurred in 1988
in the eastern part of the Refrigerant Plant adjacent to UND-1 is probably the main source of the
abserved VOC vapor plume in vadose zone soil and the dissolved VOC plume in groundwater.
The spill moved as a slug and spread in all directions. Significant lateral spread occurred when
the slug moved downward and reached the capillary iringe and/or relatively lower perncabﬂlty
zones. The resuli is a widespread vapor plume in the deep zone soils. Shallow soil source
remedial actions were implemented shortl} after the release oceurred, and cffectively remo'ved

the majority of the point source.

Miscetlansous undocumented Ieaks and spills also may have occurred in' Refrigerant Plant, BBI
Temminal, Old Solvents Warehouse, Xylene Tank arca, Wastewater Treatment Carbon Bed Area
and other areas. These potential undocuménted releases could have contributed to some of the
dstections of TCE, PCE,.CECs, and HCFCs, The source of cis-1,2-DCE in the Old Solvents
* Warchouse area in the Southwest Comer Lot is likely the breakdown pfoducts from degradation
- of TCE. Their overall impact is }elatwely less szamfxcant compared with the 1988 chloroform

 spill.

Although the extent of the VOC vapor plume as::oc:ated with the Refrigerant Plant today is.

similar io that which was historically delineated, the center of the plume and the magnitude of
VOC vapor concentrations have significantly changed. In 1996-97, the highest totai vOC vapar
concenirations were on the order of 250,000 ug/L. Due mainly to the removal of more than
110,000 1bs of VOCs through the pilot SVE system in Refrigerant Plant in the last three vears,
the highest VOC vapor copcentration beneath the Refrigerant Plant has decreased to less than
20,000 ug/L, which is an order of magnitude decrease. . Vapar concentrations in other areas also

decreased by at lcast 20 percent on average, likely due to patural attenuation processes’

(daso'aﬁon. leaching, diffusion, d:spumon dilution, va]atmzauon and biodegradation).

As the center of original vapor plume core located beneath Refrigerant Plant is remediated via

pilot SVE, the center of the vapor plume today has shifted from the Refrigerant Plant to the Bone
Yard Area, which is just outside of the original plume core. Facility operations have ceased as of -

- February 2003 and the facility structurés have been demolished. Potential near surface COPC
sources in soil are being remediated through the interim soil removal action and the deep soil
vapor plame will continue to be remediated through the expansion of the SVE system. Asa

result, the vapor plume observed today presenis ihe conservative, worsi-case condition in.

conudennﬁ potential current and futere impacts on human health and naturabresources.

' Patentm! ‘hurian health impacts from direct comact and inhalation of VOC ve apors are of primary
concemns for the shallow soil and soil vapor. The soil strata represent a direct, proximate source
of exposure for potential receptors that might utilize the Site as redevelopment plans materialize.

Indoor air could be impacted as a result of vapor intrusion from subsurface sources, whlle.

ogt&oor lf might-contain non-v olatlk chemicals adsorbed on luomve dusts.

219

-+

coadt
T




VidtIvy

Swil Remedial Action Plan "RPARSONS

The RI indicates that surface (0- to 0.5-f bes) and shallow-subsurface {0- to 10-ft bgs) soils
potentially contain residual VOCs and other facility=associated chemicals (Parsons, 2004b). The
collection of shallow=soil VOC data from seil and soil vapor samples during the Rl has
_demenstrated d consistent decrease in concentrations of VOC constituents. In addition, the deep-

subsurface V ()L slug is‘riot thmught o be a source nF conlammaimn m:wmg npward o shdilcm &r

 soils.

The Site is underlain by mlativuly uniform dune sand extending {o 8 clcpth of at least 1'30 ft bes.
Groundsvater below the Siie 1 encou d af beiwéén the’ deplhs oI 80Tt bgs and T15 Rt bes.
Close correlation of decreasing dissolved VQC conceniration in groundwater with operation of
nearhy SVE wellsindicates that the vapor plume is an active source to groundwater plume.

05 2003608
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3 PROPOSED SITE DEVELOPMENT

The Site is a former industrial facility proposed for commercialfindustrial redevelopment.

" Current uses include dlsm'mthno of structures, land-cléaring, and remediation activities, but
these actions are not anticipated to continue for more than several months  once
redevelopment plans proceed.  Proposed redevelopment plans for the Site include
establishment of a “big box” development (large refail operations) consisting of various
commercial retail buﬂdmcrs {e.g.. home improvement center, warehouse-type discount store),
smaller businesses and parking. The current conceptual development plan for the Phase 1
Redevelopment parcels, which include the Refrigerant Plant Parcel and the SW Comer Lot
Parcel, is provided on Figure 3.1. All structures are planned to be slab-on-grade, with no
subsurface features such as basements or underground parking. A deed restriction will be
recorded on title. The deed restriction would prohibit residential land redevelopments such .
as daycare. centers, churches, assisted-living centers, or residences at the Site. In addition,
the surrounding land use is zoned to remain industrial dnd commerc;al with no adjacent

residential areas. : '

The Phase 1 Rcdcvelopment Projectis a co*nnonent ofa large devei()pment program which
extends south- and eastward beyond the Honex well property limit. A program level EIR is
under preparation for the . Sepulveda/Rosecrans Site Rezoning project which is a 11Q-acre
parcel that will require a General Plan Amendment. A pro;ez,l 'level EIR concerning the
Phase 1 Redevelopment parcels is under concurrent preparation. It addresses 38 acres of
‘Honeywell-owned. property that will be called Plaza El Segundo, The Plaza EI Sﬂgwm’o
project is planned to open in 2006, encompass up fo 42 25,000 ftz of retail businesies in the
Following categories: - supermarket, home improvement, department store, electronics and
appliances, home. furnishings, pet supply, books, restaurant, and sporting goods. (Draft -
- Environmental Impact Report, SepulvedafRosecrans Site, Rezoning & Plaza El Segundo -
Devélopment - Section [ Introduction/Summary Page 1-10). Other planned xmprmfem:.nts )
include: madw"" extensions, a storm water retention basm dnd an aquatic center.

3-1
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4 FATE AND TRANSPORT OF COPCS
This section présents an evaluation of the fate and transport be{xaﬁiéf of COPCs detected in
the soil at.the Site. Vaduse zone modeling was used to detertning site-specitic soil cleanup
criteria for Site-Wide déep.soil and soil vapo - sost-IRM residual shallow soil

35, and for |

and transpott: of chemicals in sutface and subsurface soils
helps-in.assessing:the: potential Hsks and.impacts.o humai:health and-the enyironment. Fate
refers to how-Jong ‘4 cheriical’ will remain . in -the seil in..its. original state and the
transformations it uiidergogs as it is iraced through potential pathways. Transport refers to the
physical movemetit of the con minarit through the air, soil, water, or biola.
41 NATURAL ATTENUATION |

COPCs in shallow-and deep vadose zone soils can exist:in one of several different states: gas,
rbed. on patticulates, or.in solution, Depénding on their physical state
“have séveral potential. path S, '

at the Site. Bvaluating the fate

1

and properties, these. COP . olential.pat , :
Compounds-with High-vage surés such as VOGS inay-exist ay gases in the soil pore air
space. Compainds that-are soluble in watér can exist in the disgolved state in the soil pore
water: of thej nay” &xist-4s a-golid of iquid -adsorbed to soil particles: Dissolved and
adsorbed ‘chemicals may also leach to groundwater. Dissolved chetnicals may also degrade
microbialogically.

i SRS T - * v_ lA.i A_.. P b 13 .
impacts.on. the Phas¢ I Redéveloprient parcels-thatiare protective of underlying groundwater-

Natural attenuation processes. (biodegradation, dispersion, dilution, sorption, volatilization)

affect the fate and transpott of COPCS in-the subsurface. When these processes are shown to
be capable of attaining sitesspecifie remediation objectives in a reasonable time period, it is
reasonable to considet them as viable remedial alternatives. - '

Transport by lacliig trough the vadose zone into. groundwater is congidered a potential
migralion pathivay for COPCS detécted -in surface and subsutface soils at the Site. As
contaminants in -the soil migrate through the vadose zoné toward groundwater, the
apportunity exists for attenuation or reduction. of the concentrations of these constituents.
The degree to which a contaminant concentration altenuates as it migrates in the vadose zone

. is afTected by vs,eveg;‘_xl" processes, which include adsorption of constituents to soil particles and

organic matter in the soil, iohic or covalent.binding of the constituents to soil companents,
filtration of larger constituents by fine-grained soils, chemical or biochemical degradation,
volatilization 10 the atnigsphete or to aif spaces within the unsaturated or vadose zone, and
dispersion and dilution with vﬂd’ose zone w,ét‘&;s or groundwater. '

Historically, no significant intrinsic biodegradation of COPCs has been observed in the
vadose zone soil at the loneywell El Segundo Site. Volatilization is a major natural
attenuation mechanism for VOCs in soil. However, the most effective volatilization effects
oceur within the upper 10 Rt of soil where the majority of evaporation ocours. Leaching,
dissolution and dispetsion are also inportant rechanisms for fobilization of COPCs. The
cambined effests of volatiliztion, 1éaching and dissolution/dispersion tend to result in the
continued reduction of VOCs in shallow soil zone. This is consistent with the Site
observations. Non=VOC COPCs are not affected by volatilization. Most COPCs (SVOCs,
pesticides/PCBs, metals and certain VOCs) in Site soil have low vapor pressures and high

e et
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adsorption potentials, and are mostly comm-‘-d to near-surface soils. This is supported by the
observed distribution of COPCs site-wide, where the majority of non-¥OC COPCs are found

within the upper 5 ft of soil. _
. 4,2 SCEENING USING DESIGNATED LEVEL METHODOLOGY

A tiered approach was used to assess the potential groundwater impact due to migration of

COPCs from vadose zone soil to groundwater. The tier 1 screening evaluation was

.performed using the Designated Level L'Iethodology (DLM) (Marshack, 1989). The DLM

‘and soil- vapor COPCs, and for the residual shailow scil impacts on the Phase T

. g5 2003608

- calculations were used as a screening tool to narrow the list of COPCs warranting further tier-

2 evaluation through VLEACH modeling. The results of the DLM application are presented
i detail in Appendix A. In summary, a total of 26 organic compounds and 3 metals in 10

. subareas exceed their Total Designated Level (TDL) concentrations out of the 124 initial

COPCs identified in the Soil RI Report (Parsons 2004d) and listed in Table A-2 of Appendix

A. According to the DLM, these COPCs are present at concentrations: that may impact

groundwater above action levels. Most COPCs are present in s0il at the UND-4 and -5 Parcel
(i.e.. 20 out of 26 organics and 7 out of 8 VOCs). In contrast, COPCs that failed the DLM in
subareas  over the Phasc 1 Redevelopment parcels consist mostly of SVQCs, pesticides,
PCBs, and TPH (i.e., 14 out of 26 organics and [ out of § VOCs). TCE at the BBI T =rmmal
subarea is the only VOC that failed the DL 'i for the Phase I Rt,dwclopmcnt pan.ds

43 VLEACH MODELING

Vadose zone modeling was conducted as a fier 2 evaluation to support the development of
site-specific soil cleanup criteria that are protective of groundwater for Site-wide deep soil

Redevelopment parcels. VLEACH, a vadose zone transport model that calculates the impact
to groundwater of sorbed and vapor phase contaminants in the vadose zone was used for the

- modeling (Turin, 1990). A total of 17 soil subareas were zdentlﬁe_d from the RT Report

(Parsons 2004) as targets for vadose zone transport evalvation, Table A-1 in Appendix A lists

 these soil subareas scparated by parcels. .
The objective of the VLEACH modeling was to evaluate the future impact to Uround'water

from COPCs in vadose soil and to eswablish soif cleanup levels for these COPCs 1o ensure
compliance with applicable LARWQCB water' quality goals for groundwater _pmteczion,
consistent w uh risk-based soil remediation goals for the Site.

Based on the tier 1 DLM screening cvaluation, 14 organic COPCs for tne Phas= i
Redevelopment p‘irccls were carried forward for VLEACH modeling and determination of
soil cleaiup goals for geoundwater protection in these arcas. The VLEACH modcling was
conducted to provide a more accuraie evaluation of the threat to groundwater’ baqed on their
fate and transport characteristics and actual site conditions.

VLEACH . input parameters consist of several types including tht soil profile, the

contaminant physical/chemical properties, initial contaminant concentrations, bound*ary

_conditions, and environmental parameters. A discussion of all the VLEACH mput parameters

and the rationale for their selection is also presented in Appendix A.

42
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431 VLEACH Modeling Sceﬁaribs

VLEACH was used-to evaIi:dig residual soil concentrations under two different contaminant
loading s¢enarios: ‘ ‘ L
1) Shallow. Soil: (0:10:ft: bgs). This scenario was -evaluated for all 14.COPGs that

77 Tailed.the DLM at subareas within the Phase I Redévelopment parcels and represents -

current conditions. Actual COPC concentrations detected in shallow seil samples
- yvere-used-in the models. ' e
2) Deep Soil.(> 10 féet bas). This scenario was evaluated for Site-wide YOCs present '
_in deep vadosé zone soils at concentrations that could exeeed groundwater quality
goals. Actual vadose COPC concentrations detected in vadose zone soil or soil vapor
samples were used in (e models. o - -
These scenarios were used to identify COPCs present in the soil at concentrations that would
exceed. groundwater quality goals. The maximum COPC concentrations detected in each
depth interval sampled were used in all the evaluations. A total of 14 organic COPCs from 7
subareas of the Phase I Redevelopment pareels wete targeted for shallow soil VLEACH
modeling; and ten VOCs across 12 subareas Site-wide were targetéd for deep-soil VLEACH
modeling. Detailed modeling assessment for potential impact to groundwvater from COPCs
in the shallow soil in the Phase I Redevelopment parcel (UND-4 and UND-35 areas) will be
presented in a supplementdl report that addresses the remedial actions for the shallow soil at
the Phase I] Redévelopment parcel. : _
Aquifer mixing modeling was conducted along with VLEACH (o estimate the average
resulting dissolved concentration of each YOC in a hypothetical extraction well located

beneath the impacted soil. Backup mass balanee caleulations to apptoximate aquifer mixing

for sitespecific dilution attenuation factor (DAF) estimates can be found in Appendix Lof '

the Soil RT Repoit for the Hongywell El Segundo Site (Parsans, 2004). These caleulations
‘estimate a DAF of 166 due to aquifer mixing in a hypothetical extraction well installed in the
" ODS Aguifer. This DAF was used across the board in the VLEACH meodeling, to determine

allowable Jeachate concentrations that will not cause dissolved VOC concentfations in the
hypothetical extraction well to exceed groundwater quality goals for underlying groundsvater

at the Sile, :
4.3.2 VLEACH Modeling Results -

The results of the VLEACH modeling for both shallow and deep soils are presented in detail
in Appendix A, and briefly suthmarized below.

4.3.2.1 Shallow Soils : : K
A total of 27 VLEACH evaluations were performed for the 14 organic COPCs in shallow
soil that failed DLM in 7 subareas of the Phas¢ I Redevelopment parcels, using conservative
parameters. The results of these evaluations are presented in Tables A-24, A-28, A-31, A-33,
A-38, A-45, and A-57 of Appendix A. The VLEACH results indicate that existing COPC
concentrations meet groundwater quality goals in all 7 subareas evaluated. .

—
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4322 Deep Soils

A total of 40 VLEACH evaluations were performcd for 8 VOCs w xth elevated soil or soxl
vapor concentrations detected in deep soil (* 10 feet bgs) using conservative parameters. The
" resulis of these evaluations are presenied in Tables A-65, A-70, A-75, A-79, A-83, A-87, A-
90, A-94, A-99. A-103, A-106 and A-113. The results indicate that carbon tetrachloride and
chioroform are the only two VOCs that exceed their groundwater quality goals for deep
VOCs. Carbon tetrachloride -exceeds its Joundwater quality goal at 6 subareas and
chioroform exceeds it at 4 sibareas, out of a fotal of 12 subareas evaluated. The other 7
VOCs evaluated for deep soils meet their Uroundwater quality goals ar ail subareas and do’
' not.pose a thredt to groundwater. : .

4.4 ACTION LEVELS F OR GROUNDWATER PROTECTIOI\

The VLEACH modeling results shovs that at the completion of the ongoing shallow soil hot
spot removal action, residual levels of COPCs in all shallow soil on the Phase 1
Redevelopment parcels will not pose a threat to groundwater, Potential impact from the
shaflow soil vapor on groundwater was also evaluated. The shallow s6il vapor levels

 estimated to be protective of groundwater are compared with the corresponding risk-based.
action levels for indoor air protection (Section 5) and the more stringent of the two are

prooowd as the final aclion levels for the shallow soil vapor.

For COPCs in-deep soil and soil vapor, ‘VLJ:,A(,H ey a!uahons were performed for § deep soil
and soil vapor COPCs, to establish average site-specific soil and soil vapor cleanup levels for
each COPC that would meet groundwater quality goals. The 8 COPCs were selected based

on their high frequency of detection in deep soil and soil vapor and their relatively high
concenirations compared with the uor-espondmcr water quality goals. These COPCs and -

their resulting soil and soil vapor cleanup levels for deep soil are ‘summarized in Table 4.1,
Among the 8 COPCs for which-additional VEEACH modeling was performed, carbon
tetrachloride, and. chloroform are the only two COPCs that could potentially cause

unacceptable impacts on groundwater. These results serve as the basis for establishing action -

levels for the deep soil and soil vapor (Section 6).

4-4
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5 HUMAN HEALTH RISK ASSESSMENT

A site-specific risk assessment was conducted to provide estimates of potential risks and hazards
to humen health associated with site-rélated ehemicals detected in sampled locations of shallow

“measures, and the RAP for soil at the Site. =
As presented in USEPA guidance documents, human health risk assessment is a four-step
evaluation proeess that includes:

. Data collection/evaluation and identification of COPCs (i.e., hazard identification);

» Exposure assessment;
» Toxicity assessment; and
» Risk characlerization.

Each of these steps is discussed in detail below. S .
51 DATA COLLECTION/EVALUATION AND IDENTIFICATION OF
CHEMICALS OF POTENTIAL CONCERN (COPCS) -

Per USEPA (1989) risk-assessment guidance, the data collection/evaluation step inyolves

collecting and reviewing all relevant site data and jdentifying COPCs (ie.. chemicals with a
potential to pose unacceptable risks/hazards 10 the jdentified receptors). The steps involved in
data collection have been discussed préviously in the Soil RI Repoit and its addendum (Parsons,
20044,0). The primary data-evaluation sieps inchude 1) a review of site characterization
information; 2) a refinement of the preliminary conceptual site model: 3) an evaluation of
analytical dna for usability in risk assessment: and 4) the identification of COPCs. ;

For purposes of the risk assessment, the inidal roster of COPCs included any chemical detected
in soil or soil-vaper samples collected during the R1L As sunmarized in the Risk Assessment (se
Table 1, Appendix B), 63 volatile organic compounds (¥ 0Cs). 30 semivelatile organic
compounds {SVOCs), 20 pesticides, 4 polychlorinated biphenyls {PCBs, commonly called
“Aroclors” [a trade name]), dioxin and furans, and 19 inorganics were detected.

5.2 EXPOSURE ASSESSMENT

The objective of the exposure assessment is 1o estimate the type and magnitude of potential
exposures to Site COPCs. The resulls of the exposure assessment are combined with results from
the toxicity assessment (sce Section 5.3) to characterize potential risks (sce Section 5.4). Per
USEPA (1989), exposure assessment is a three-step process involving characterization of the
exposure setting, identification of exposure pathways, and quantification of exposure.

-

5.2.1 Exposure Setting and Exposure Pathways
The exposure seiting and exposure patiovays are best sumimarized a Conceptual 8jte Model
{CSM). The purpose of a CSM is to aid in understanding and describing a site and to present risk

ssessment assumptions regarding:

AIETE

. Suspected sources and types of conlaminants present;

(0- to 10-feet R bgs) soil at the El Segundo Site in support of site assessment, interim remedial

(e,._,,,
h
J =

LA

-




JELLIND

Soil Remedial Action Plan , . . TPARSONS
» Contaminant release and transport mechanisms;
2 Affected media; '
. Potential receptors that could contact Site-related contaminants in affected media

under current or future land-use scenarios; and

. Potential routes of exposure.
The CSM for the Site is presented in Figure 5.2.1, and discussed in the following text.

aledve.

Sources of potential contamination are related to facility Opcratlons including UNDs and
structures. At least one documented spill of chioroform occurred from the Refrigerant Plant, and
was considered 2 major source for the VOC vapor and groundwat‘,r p!umes present beneath the
Refrigerant Plant, UND-1, and the surroundma areas (OHM 1989; URS, 1995). Miscellaneous

undocumemed lgaks and. sp1!ls may have also oceurred in the Refrigerant Plant, BBI Terminal,

and other areas. Those could have contributed to some of the detections of TCE, PCE, CFCs, and
HCFCs in these areas, As developed in the RI (Parsons, 20044.5), the likely overall impact of
these undocumented coniributors is relatively minor compared to the large spill of chloroform.

The RI (PSFSOHE, 2004d,f) indicates that surface (0- to 0.5-1t bgs) and shallow-subsurface (G- to
10-ft bes) soils potentially contain residual, VOCs and other site-related chemicals.-As developed
in the RI the collection of shallow-soil VOC data from soil matrix and from. soil vapor Has

emonstrated a cons:stent decline in concentrations of VOC constituents over the time. In
~ addition, there is 2 deep-subsurface VOC slug, residual VOC. vapor-plumc that has migrated
downward from historical releases and spills at the surface, but it is not a source of
contamination moving -upward to shallower soils. This is evident from the observed rapid
reduciion in VOC concentrations in groundwater shortly after the operation of the nearby SVE
wells, Hence, the focus of (he risk assessment and the soil removal action as described in the
Revised IRM WP (Parsons, 2004b) is on the surface and shallow-subsurface soils, These soil
sirata represent a direct, proximate source of exposure for potential receptors that might wtilize
the Site asredev elopment plans materialize. : ' '

The Site is und rlain by relatively umform dune sand cxtcndmo toa dcpth of at least 120-ft bgs
Groundwater below the Site is encountered at approximately 80-ft bgs or greater. Groundsvater
beneath the Site is not suitable for drinking water due fo historically high salt content (resulting
from seawater intrusion). “The focus of this report is analysis of surface and shallow-subsuiface
soils. The potential for deep-subsurface V OCs to affect groundwater arc addressec[ in the fate
and transport amlysm in Scction 4. .

Indoor air and owdoor air are also poteniia]‘h* affected media. Primarily, outdoor air would
convey non-volatile chemicals adsorbed on fugitive dusts to potential receptors whereas indoor
air might primarily contain VOCs in (future) bullumc »pacee resulting from Vapor intrusion from
subsurface sources.

3.2.1.2 Anticipated Land-Use

An integral part a site-specific risk assessracnt is the development of exposure scenarios
aparopnate for 1he CUITENi 'znd tuLure use of the Site. The presumed land use cvaluated ina nsI\

Ui
J
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assessment determines which risk management options can be proposed (e.g., no further action
[NFA], déed restiictions, post-closiite ¢are, mghitoring, efe.). Given that land use-is a factor in
determining the frequency and magnitude of human exposure, and, land use(s) at the Site may
vary, it is nec:ssary' to characterize cuif{g-;ut and fiture land uss. '

“The Site is ‘a former industrial facility proposed for- commercial/industrial redevelopment.-As - .-

such, recent uses ineluded dismantling of struetures, land-clearing, and remediation activities. At
present, the Site surface fias been sleared of all structures, and IRM activities are, or have,
occurred at hot-spot locations. Redevelopment . plans for the Site are directed towards
establishment -of 2 “big bok” develepment (large retail operations) consisting .of various
commecial retail buildings (¢.g., home improvément center, warchouse-type discount store,
ec.), smaller businesses, and. parking.- Tentative siteslayouts of the redevelopment plan are
displayed in Figure 3.1. All situctutes are planned as slab-on-grade, with no subsurface features
(basemenis or underground parking). A- deed ‘restriction will be recorded on title, and no
development will evér include résidential land redévelopments such ‘as daycare centers,

churches, assisted-living centefs; or résidences: In addition, the surrounding land use is zoned to

remain industiial and comirieteial, with no -atiiﬁ‘céﬁt residential areas.

3.2.1.3 Potential Receptors

Potential receptors are defined as humans that may contact (i.e.,, be exposed to) site-related-

chemicals in environmental media, Consistent with USEPA (1989, 1995) guidance, and as an
outcome. on ongoing consultations with the LARWQCB, current and rcasonably anticipated
future land use were considered when selecting potential receptors, and include:

° - Qutdoor Non-Intrusive Worker — [or éxample, a future landscaping worker or a

current grading contractor who is rof engaged in intrusive activities (Le., digging into
soil). This receptor may potentially be exposed via incidental ingestion, inhalation, or
dermal contact with COPCs in surface soil (0- to 0.5-ft bgs). Surface soils could be
present during Site redevelopment, or at exposed landscape [eatures (e.g., planted
areas or small “open space” greenbelts) that may be part of the developed landscape

in the future.

Excavation Worker —.for example, a future utility-line worker or a current grading
contractor who is engaged in intrusive activities (.., digging into soil), This receptor
may potentially be exposed via incidenlal ingestion, inhalation, or dermal contact
with all types of COPCs in sail (VOCs, pesticides, inorganics, eic.). The Excavation
‘Wotker receptor is hypothesized to contact surface (0- to 0.5-{t bgs) and shallow-
‘subsurface (0.5- to 10-ft bgs) soils at the Site. , :

Child Shopper — for example, a teenager that regularly socializes at the indoor retail
facilities, Although a teenaged child is a more-likely example of this receptor, the
exposure estimates will be based on values for a toddler-aged child (see Section 6.2
of Appendix B) as a health-protective (conservative) assumption. This hypothetical
receptor may potentially be exposed via inhalation to YOCs in indoor air which
emanate from soil or soil vapor under the building in which this receptor socializes.

Indoor Worker ~ for example, a future worker in the retail facilities. This
hypothetical receplor may potentially be exposed via inhalation to YOCs in indoor air

>
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which emanate from soil or soil vapor under the building in which this receplor
works. o
5214 Exposyre[’,sﬂ:wtus

" An éxposurce pathway is the course a chemlcal agent takes from a source to a receptor, and is &

unigue mechanism through which an individuai is exposed to chemicals at, or originating from, a.
site. Each exposure pathway includes a source or release from a source, an exposure-point
location, and an exposure route. If the exposure-point location differs from the source location, a

transport mechanism or a movable exposure medium (e.g., air or water) also is involved. Site- -
related sources, types of environmental releases, and potential receptors-and activity patterns
determine the significant pathways of concern and those which are incomplete or insignificant

{i.e., there is no connection, ora minor ccrmcction between the source and the receptor).

3.2. 141 Sml

Soif represents a source of, and a u'dnsport medium for, Snte—related chemlcais. Potential release
mechanisms for contaminants in surface and shallow-subsurface soil include traciune,
excavation, fugitive dust omcratfon voianhzauon and uptake from skin (“dermal comact .
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gmanate into outdoor air would dilute to concentrations markedly less than that
experienced by the Outdoor Non-Intrusive Worker or Excavation Worker receptors.

3.2.1.4.3  Indoor Air

Site-related VOCs may migrate into soil pore-space and then into structures (via, for cmmple
- ¢cracks in a foundation). Receptors may be exposed to coniamihants via inhalation of VOCs in— "

indoor air, and include: -
IndoorWorker and-Ghild Shopper: - E\posed to VOCs. via-inkalation: of indoor air
containing VOCs that have volaﬂlwad from surface or shallow-subsurface soil vapor
and/or soil into indoor air.
Outdoor. Non:Intrusive Worker and Excavation Worker: No. Complctt, p’zlhwqys
for exposure; as these. receptors are not hypothes:?ed to be prcsuu in indoor settings -
during their Site-related- 'ICUVIW pattérns.

52.1.4.4  Groundwaler

| Ciroundwater below the Site is encoumercd at approximately 80-I1 bgs or deeper, but is not
, sujtable for drinking-watet usés due. to hlstoncallv high €t contént (teslting from seawater

intrusion). However, fate and. tmnSport modeling has beeii conductéd to address the impact to

groundwater (See Section 4). The remaining concern is the potential volatilization of VOCs

_ Trom groundwater 0 vadose soil, and futther mlcratmn from vadose soil to indoor and outdoor

air, to affect indoor and outdoor receptors. Althouch it is a problem for sites with shallow water

‘table, the depth at which groundwater ocours under the El Segundo Site is nearly deep-enough to

. permit the elimination of groundw'mr asa potenha} soutce of volatile: cheicals to affect indoor

and outdoor receptors. USEPA’s (2002) Draft Guidance for Evaluating the Vapor Intrusion to

Indoor Air Pathway from Groundwater avid Soils guidance document states that the vapor

intrusion pathway is not an issuc at most sites.if thé contamination_is located =100 It away

- ~ (horizontally andfor vertieally). In addition, concentrations of VOCs in the subsurface are greater

in the vadose zone than in the deeper-oceurring groundwater (see Section 5.2.1.1 discussion of

the source of vadose=zone VOCs), The depth-to-groundwater at the Site; the lack of direct use of

vroundwater for drinking or houschold/commercial use, and the relatively greater potential

source of YOCs in vadese-zone soil prec’ludes complete or signiticant pathways for exposure of

Site receptors to groundwaler (or chemicals in groundsvater). '

The LARWQCB fterim Site Assessment and Cleanup Guidebook (LARWQCB 1996) pref:ems
detailed requirements for evaluation and determination of the polential threat to the groundwater
resource from (que-related) .eheinicals. Site-specific cleanup goals for groundwater protection
were addressed in Section 4, primarily by a fate and transport analysis. Ultimately, the final
remedial action objective(s) developed for Site soil will involve consideration of the more-
stringent guideline of either the (1) heallh—rlsk based cleanup objective, or (2), the oroundwater—

protection abjective.
‘ 52.2 Quantifying Exposure

Exposure is a function of the concentration of chemical in an environmental medium (e.g., soil)
and receptor-specific exposure characteristics (e.g., intake rate, body weight, exposure

frequency, efc.):

 95wg0g3@g8
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Estimated Exposure= f(media conceniration, exposure-, parmnetef valies) (I

Quanuﬁcamzon of exposure involves quantifying the magnitude, frequency, and duration of
exposure for the receptors and exposure pathways of concern. Following is a fist of the potential
exposure pathways that were considered for the Site: :

+ - Incidental ingestion of soil;

* Dermal contact with soils;

‘s~ Tnhalation of dust particles from 50“.{, -
<+ Inhalation of chemicals volatilized from soil into outdoor air; and

* {nhalation of chemicals voEatsh?ed from soil or from soil vapor into indoor air.

'The specific methods and exposurc-parameter values used to estimate exposure via each of these
exposure pathways were detailed in Section 6.2 of Appendix B, and arc not repeated herein.

5.3 TOXICITY ASSESSMENT

In order to evaluate the risks/hazards associated with potential exposure to COPCs at a site, the

types of health cffccts that may result from exposure to each COPC and the quantitative
relationship between the amount of exposure and the extent of potential effects must be

identified. Per USEPA (1989), the toxicity assessment step includes the identification of -

appropriate  exposure periods (e.g.. uhromc} and the determination of carcinogenic and
noncarcinogenic toxicity factors (as appropriate for a specific chemical). The objecmres of the

 toxicity assessment arc to document the available foxicological evidence which quantifies the

relationship between the exposurc to a chemical and the 1ncrea=;ed hkehhood andfor severity of

adverse effects.
The nethodoloazes used to develop toxicity factors differ, dependnw on whether the COPC is a

potential carcinogen {produces tumors) or a non-carcinogen (produces adverse health effecis

such as liver toxicity, kidney foxicity. neurotoxicity, efc.). The most recently available tomcm.
factors were obiained from standard sources (indicated in order of preference);

e The California Environmental Protection Agency, Office of Envzronmc.nul Health

Hazard Assessment (OEHHA, 2004);
* The USEPA’s Integrated Risk Information System F{IRIS“ USEPA, 2004);

» The USEPA’s Hcalth Effecis —tssessment Summary Tables (HEA?T) (USEPA,
1997a); ' .

v - Toxicity values from the National Center for E\posure, Assessment (NCEA), -as
presenied in the Preliminary Remediation Goal (PRG) documentation ﬁom USEPA
Region 9 (2002). _ -

Oral toxicity values reflect administered-dose v'*luus which represent concentratmns that wﬂl be

* protective following ingestion, Inhalation toxicity values arc representative air concentrations
~ that, will be protective following inhalation (’94 hours/day). The dermal route of exposure,

however, cvaluates the toxicily of concentrations of chemicals in the blood (absorbed dose).

Therefore, the absorbed-dose concentrations identifted for dermal exposure must be compared to

ora—,

-
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Summations of risk estimates or HQs are used to assess the overall potential for adver.

toxicity values adjusted” for gastrointestinal afbs'dr.'j_ition. Toxicity values -adjusted for
castrointestinal absorption ‘are derived by applying.oral absorptioi.fiélors to .administered-dose
toxicity values. Delails are provided in Appendix B. : :

54 RISK.CHARACTERIZATION
The purpose of the
toxicity as5€ssy

titativély sstimate the:poténtial for caner (ie., risk) did non-cancer
{ie., hazaid). effe .3) 4 d’ disciiss Ainties asgoeiated: with all the risk
assessinent steps. These pro watized below (s8¢ Appéendit B for details), followed
by a sumimarization 6f the risk-assessmetit results forthe shallows6il RI. "

5.4.1 Risk Estimation

To characterize potéfilial honscaréinogenic effects, comparisons were made-between estimated
exposiires o' GOPCs -and the COPC’s respective: toxicity value(s). To ‘cHaracterize -potential
carcinogenic effects, the iricremental probability of an individual developing canceér over a

Nifetime will be caleulated from estifated exposure Jévéls and. chemical-$pecific dose-résponse

gens, and hazard

wer fisks for - : iy
ing available toxicity

information (f.e., carcinogenie toxicity factors), sks |
quotients (HQs) for non=tarcinogens, are calculated (for cach COPC hav
factors) according to: - .

Cancér Risk = Exposure Estimatex Cancer Slope Factor AL
where: ‘ o : .
Cancer Risk = obability of developing cancer in a lifetime as a result

_ the Sitezspecific exposuré (dimensionléss);

Exposure Estimate = Predicted exposure for a specific reeptor (milligram [mg] COPC
: '  perkilogram body weight [kgsw] pet day; “thg/kgaw—day™); and
Cancer Slope Factor =-Qudittilative txisity valie Tmefkgpw-day)'];

and:
Noncancer Hazard Quotient (HQ) = Exposure Estimate | Reference Dose (3)
where: - ' : -
HQ P = Exposure:toxicity ratio (dimensionless);
Exposure Bstimate = Predicted exposure for a specific receptor (ng/kgaw—day); and
Reference Dose = Quantitative toxicity value (mg/kgsw—day)”. - . :

The 1Q approach assumes that there is a level of exposure (.e., the toxicity value) below which .

it is unlikely that even sensitive populations would experience adverse health effects. If the
exposure level exceeds the threshold (i.e., if HQ ‘exceeds unity), there may be concern for
potential noncancer effects. Per USEPA (1989), the greater the HQ above unity, the greater the
level of potential concern. ‘ I T

542 Cumulative Effects _
se health-

effects posed by more than one exposure route and more than one chemical (J.e., cumulative

k characterization step is to 1) integrite the-results from-the exposure and-—— - - —— - -

57
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hazards from exposure to multipie COPCs via multiple exposure routes), These summations are
referred 10 as hazard indices (HIs).

5.43 Uncertainties

Risk assessment is, in general, an intrinsically uncertain process in that it requires utilization of

assumptions about exposurc and toxicity because comprehensive site-specific data are rarely

available. However, when risk assessment is conducted using agency guidance and agency-

* approved processes {as herein), those aspects of uncertainty become understood amd accepted

parts of the analysis. Because the Unit Concentration Approach used in the risk assessment (see
Appendix B) is primarily a theoretical exercise and is not reliant to a great degree on site-specific
data, the primary uncertainties are those general uncertainties about exposure and toxicity that
are inherent in any risk assessment process. For example, have exposure scenarios been properly
defined and do exposure-parameter values present a reasonable approximation of reality (or a

future reality)? Although there is ultimately uncertainty in the process, risk-assessment is a

sufficiently certain process to support remedial decision-making,

The greatest site-specific uncertainty is whether the chemical-characterization data are adequate
and sufficient. At the completion of the five RI steps and submission of the final RI report

{Parsons, 20041), the RI has completed all characierizations requested by the LARWQCB and it -

is assumed that the characterization is complete. To this point in this report, all chemical-

. conceniration data obtained during the five steps of the RI (Parsons, 2004d,1) were used fo -

provide a rostér of chemicals to evaluate in the Unit Concentration Approach. The chemicals
evaluated herein are a robust, diverse set, covering all typical types of chemical pollutants. The
Unit Concentration Approach used a health-protective (conservative) assumption that any
detected chemical should be ¢valuated, e.g., even those with only one detected concentration in

‘thé several hundreds of samples that have been collected at'the Site. Thus, 63 VOUs, 30 $VOCs,

20 pesticides, 4 PCBs, dioxin, and 19 inorganics were evaluated through the process. This helps
to ensure that potential risks to human health are not overlooked.

Tcmcm data were not available {and unit-concentration values could not bc derived) for ten

VOCs (4-chlorotoluene, chlorotrifluoroethene, 1,1-dichloro-1-fluoroethane, dichlorofiuoro-
methane, 1,1-dichloropropene, 2-hexanone, p-isopropyltoluene, 2-methyltheptane, octane, -and

1.2, 3-trichlorobenzenc), and one pesticide (delia-BHC). This comr_ibute's t0 some unceriainty in
. the cumulative risk estimates, but is an unavoidable consequence of a Jack of toxicological data.

5.4.4 Risk-Management Targets

The USEPA’s risk- mamgement range for theoretical incremental cancer risk (probability of
eveloping cancer) is 1x10™ to i>f!0'° Exposure concentrations resulting in a theoretical cancer-

risk estimate greater than 1x10™ generally warrant remediation under any land-use settmv while

exposure concentrations resulling in a theoretical cancer-risk estimate less than 1x10°° constitute
a de minimis (insignificant) risk and would be suitable for unrestricted land uses. In indusirial
settings, target values for h\. pothetical cancer risk are commonly set at the 1x 107 level.

n accordance with the OEHEIA’s recommendations (agency. comments provided Octoher 16,

~ 2003 and November 14, 2003), the tinal decisions for soil closure will be based on cumulative

risks and fO(ﬁi hazard indices for an exposure arca:

v Cumulative theoretical cancer-risk target level: [x107

3-8
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. - Target HI for chronic nohcancer effects: |
5.5 RISK ASSESSMENT RESULTS

Results of the risk assessment are. presented for three general categories; the shallow-soil Rl

data, Step-5 data, and Site-wide soll-vapor data. o

3.5.1 Shallow-Soil Rl

‘The Rl-Reports- (Parsons, 2004d:[) pl’QVldCb dogumentation -of -the -extensive..data-collection
efforts for Site characterization. The basic chemiieal-concenttation resulls were then screened
acamst a first tier of .a suite of valués to evaluate whelher the measured concentrations of

chemlua]s at a Jocation exceeded certain usk—management indicators:
N
Region 9 (2002); _
Environmental Screening Levels (BSLs) dey eloped by the San Francxsco Regional
Water thty Control Boatd (SEFRWQCB, 2003);

s Screening Levels for Protection of Groundwater (LARW QC B, 1996);

'

“Total Designated Levels (1DLS) cenerat=d using Designation Level Methodolow
~(DLM) Methodology for Protection of Groundwater (Matshack, 1989);

+ Background concentrations for i inorganics (detailed in the R]; Parsons, 2004d); and

Screaning-lévelq for Total I-’etroleum Hydrocarbons (LARWQCB, 1996).

Locations with chemical concentratlons that exeeeded the most stringent of any of these
indicators were xdentlﬂed as poz‘enrzal “hot-spot” locations. F orty-em potential hot=spot locations
are identified in the R[ (Parsons. 2004£). Forty-three were located on Phase [ parcels and three on
"Phase Il patcels. For the forly-three potential hot spots Jocated on 1he Phase | parcels, a location-
specific risk assessment (second tier ¢valuation) was performed to determine whether IRMs are
warranted at these potential Hotespot locations, Those petential hot-gpiot locations that failed the
sccond-tier evalvalion are the targets of executed, ongoing, and planned IRMs to remove
contamination to levels below the risk-nanagement targets. Confirmation of compliance with the
risk-management goals will be documented in the: IRM Completion Report (to be prepared upon
completion of the IRMs). The IRM (’omplenon Report will also include a [inal risk assessment
evaluating all available data from RI and confirmation sampling of shallow soil, but excluding
data from hot-spot locations that have been removed during the IRMs.

5.5.2 Step 5 RIData
As noted in previous sections and outlined in the LARW QLB-dppl oved Revised IRM J¥P, a
tiered risk assessment has been performed for all RI data. The first-tier evaluation was a
screening process conducied as part of the R, and used a set of conservative SSLs to screen for
potential hot spots. As presented in the RI Report (Parsons 2004d.1), no further evaluation is

necessary for locations where COPC concentrations are less than SSLs, Similarly, corc
concentrations greater than $SSLs would indicate that the lecation warranted further assessment
by a location-specific risk assessment, (i.e., the second- tier evaluation). Locations requiring
s;te~spec1inc risk assessment (the sewnd tier evaluation) were identified as potential hot ‘Spot: in

T PARSONS

USEPA Region 9 ‘Preliminary Remediation Goals (PRGs) deve!oped by USEPA-
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the R report. A second—tler eva]umlon was ccmp!=ted forall R1 potentla! hot spots identified by
the first-tier screening. - :

‘»\

A%

The first step of the sccond-tier evaluation consisted of conducting sample-specific risk

assessments in accordance with the procedures and plans presented in the' LARWQCB
conditionally approved risk assessment report (“Revised Goals Report” — Parsons, 2004c).
Locations that were- identified as potential hot spots in the first-tier screening, but with a

cumulative risk less than 10~ and an HI less than 1 in the second-tier evaluation, were eliminated

from further consideration as hot spots. IRM soil-removal actions are being taken for those hot
spots with cumulative risks exceeding 10” or an HI>1 for organics or with concentrations
exceeding background for certain inorganics. The second-tier evaluation considered background
concenirations of inorganics, and eliminated locations where cumulative risks were driven

. primarily by inorganics at concentrations below their backgmund levels.

In the Revised Goals Report and Revised IRM BP (Parsons, 2004¢,b), second-tier e’{aiuat'i'c}ns
{location-specific risk assessments) were performed for 20 potential shallow soil and soil vapor
hot spots identified by the first-tier evaluation in the Soil RI Report (Parsons, 2004d). The Soil

" RI Report. included data collected during Steps ! through 4. Based on the second-tier risk

assessments for 17 locations locaied on Phase T Redevelopment parcels, 8 locations weraf

recommended for IRM soil removal action because either (a) the cumulative risk exceeded 10
or the HI was greater than 1, or (b) inorganic concentrations (i.¢., arsenic) exceeded thei
background levels. Other potemzaf hot spot-locations identified initially during the conservative
RI screening were not rccommended for TRM soil removal action because they either do not pose
unacceptable risk (based on second-tier risk assessments) or the risk-driver chemicals were

~ detected primarily in soil vapor such that IRM removal action is not an cifective remediation.

During the Step-3 RI, 26 additional pote“ltz‘,i shallow-soil hot spots were identified- during the
first-tier evaluation (Parsons, 2004f). Of the 26 locations identified as potential hot spots in the

" RI’s first-tier screening, second-tier risk assessment was performed for 25 locations (risk

assessment was not performed for location “Refrigerant Plant E08B™ because it was a hot spot
based only on TPH exceedances). -For cach of the 23 [ocations, location-specific risk
assessments (the second tier of evaluation) were performed following the same procedure
outlined in the Revised Goals Report and the Revised IRM WP (Parsons, 2004¢,b). The resuits
are presenied in Tables 5.1 and in Appendix B. Of the 25 potential hot spots for which the
second-tier risk assessment was performed, 11 w ere recommended for IRM soil-removal action
because either the cumulative risk exceeded 107 or the HI was greater than 1, or inorganic

concentrations (arsenic) exceeded their background levels. Tables 5.2A and 5,21 summarize the

second-tier risk assessment results for potential hot spots identified during RI Steps 1 through 4
and during Step 3, respectively. Further discussions of the IRM Implementation Lor those hot
SpOTS are vte<en-ed in Section 6 and Section 8§ of the RAP.

At the completion of the [RM soil-removal action, a final risk assessment wﬂl be conducted for

the shallow soils on the Phase I Redevelopment parcels using all residual soil concentration data |

to confirm that the IRM hot-spot soil-removal actions have effectively remediated all
concenirations of COPCs in shallow soil to levels below the risk-managemcnt iargets

(cumulative risks less than 10™ and HI less than 1). This final risk assessment will use all RI and
- confirmation soil-sampling data with the exception of those from locations that have bee

removed as part of the IRM soil-removal action. This final risk asscssment will be presenied as

5310
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part of thé IR} Completion Report. With the removal of soil hot spots in accordance with the
Revised IRM WP, the: cumulative risks will be below the risk-management target values for
cumulative risk (ie., 410°) or cumulative hazard (MI=1) or background for inorganics for all
sampling locations on the Phase I Redevelopment parcels. Therefore, completion of the ongoing
IRM shallow-soil hot-spots removal actions will complete the required remediation action for the

“shallow soil, with the exception of the VOC soil-vapor plumes (for which a remedial actionplan-

is developed in this RAP with details presented in the following Sections 6 through 9).

1t should be noted that the second-tier risk evaluation has only been conducted for the potential
hot spots on the Phase I Redevelopment parcels. A separate RAP including a risk assessment
report will be submitted in the future for the shallow soil for the Phase 11 parcels.

3.5.3 Sitewide Soil-Vapor Data

Risk and hazard estimates for all shallow soil-vapor locations sampled through Step 3 of the Rl
are provided in Table 5.3. This table excludes those Jocations that have been or will be removed
‘as part of the ongoing IRM soil-removal actions. Although UND-4 and UND-5 are not part of
the Phase | Redevelopment parcels, soil yapor data arc included herein because this RAP
addresses the soil-vapor issués on i Site-wide basis.

As indicated in the summary table, cumulative risk levels at many locations are above the risk-
management target values for cumulative risk (i.e., »107) or cumulative hazard (F[>1) and
remedial actions may be considered, Figure 5.2.2 shows the areas where the cumulative risk
level exceeds the target risk management level for the following exposure scenarios:

o Indoor Worker exposed to VOC vapors volatilizing from the subsurface soil into indoor
air. _

It is noteworthy that in all cases, estimated cumulative risks for the Indoor Worker ‘are
~ consistently higher than those for the Child Shopper. Comparing the risks using soil-vapor data

from multiple depths, the soil-vapor data from 4- to 6-ft bgs depth lead to higher estimated risks

than do the concentrations at the 8- to 10-ft bgs depth.

5-11
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¢ REMEDIAL ACTION OBJECTIVES AND ACTION LEVELS

Remedial action objectives (RAOQs) for soil and soil vapor are described in this section.
From these RAQs, remedial action levels have been developed for Site soils and soil vapor,
and are also presented in this section.. Tssues concerning groundwater cieanup and
groundwater RAOs will be addressed in a separate RAP for groundwater that is currently .

being developed.
6.1 REMEDIAL ACTION OBJECI‘IVES

’ ‘Remedial action objectives (RAOs) have been developed for the Site to-protect human health - -

and the environment. The RAOs for shallow hot-spot removal were presented in the IRM
Work Plan (Parsons, 2004b). Additional RAOs have been deveioped for deep soil and
presented in this RAP. The RAOs for the Site soils are summarized as: : '

1) Protect human health by reducing the risks. associated with (a) direct contact
with contaminated soils, and (b) potential inhalation of vapors and dusts in
indoor and ourdoor air from COPCs in shallow soils; and

2)- Prevent dugradatlcm of groundwater by removmg COPCs from deup soils.

© Remedial actions should take place in such a way and in a timeframe to not impede prome
;d\,v»ionmunz. but instead allow deveiopmem to proceed safely and et‘f‘cnentlv -

6.2 ACTION LEVELS FOR SOIL -

As presented in the RAOs above, action Jevels must be developed for (a) shallow soils (less
than 10 ft bes) to prevent direct comtact exposures, and (2) deep soils to prevent further
degradation of groundwater. ’

Risk ed-B’ascd Action Levela for Shallow Seil

A tiered approach was used to screen for potential soil hot spots where remedial action may
be required. Tier | screening was conducted as part of the remedial investigation (RI) using
a set conservative soil screening fevels (SSLs). Foriy-six locations were Idena.ified through
R] screening as potential hot spots (Table 2, 21 and Figure 2.2.1). Risk assessment was
perfomed in the Tier 2 evaluation for any potemiai soil hot spot that fails the Tier I RI SSL
screening. Soils failed to pass the risk assessment were recommended for remedial action as
part of the soil TRM. This approach was well documented in LARW QCB approved IRM

Wark Plan (Parsons, 2004b).-

Section 3 presented the human health risks assocn.ted with direct contact with impacied soil
and inhalation of vapers and dusts in indoor end outdoor air. Site-specific risk and hazard
estimates per unit concentration of each COPC were presented. These estimates were used
as the basis to caleulate the excess cumulative risk for each potential hot spot. From these,
shallow soil IRM ¢leanup goals were developed based on the cumulative risk level of 10°
and toral hazard quotient of 1. The target cumulative risk of 10 and hazard quotient of 1 are
generally considered acceptable by USEPA for risk management decisions for indusirial land

use.

Soil excavation and removal was conducted as part of the IRM to remediate shallow soil hot-
spots in accordance with the LARWQCB-approved Revised IRM WP (Parsons, 2004b). It

B ——
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should be nmed that recent IRM actions focused solely on Phase I Redevelopment parcels
that only include the Refrigerant- Plant .and $W Comer Lot parcéls. The Phase il
Redeveloprient parcel (UND=4 and UND-3 areas) will be addressed sepamteh'

Arsenic is a naturally oceurring. compound in the.region and prasem in "i]] samples across the
Site, Bevauseof its toxicily charactétistics, it contributes-a significant smount of risk to each
hot spot location even at concentrations below the regional background concentration of 11

‘mg/kp. Therefore, a presumptive decision was made 10 adopt | the background concentration

of 11 mg/kg as the uleanup goal, for arsenic.

In SUMMary, two cntz.m Qr action leve]s were used to make H?.M soil removal actmn

deéisions: _
¢ Bxcess site-attributable risk (cumulative 1isk exceeds 107 or cumulative HI exceeds
1) from COPC sinsoil,and '
. :&mnm at concentrations greater -than the- background concentration of 11 mnfke

Using thesa action levels,.impacted soil that wuu}d potentially pose an unaceeptable risk by

vi;rec; contact was removed during the 1&RM m:piementatmn Note that the LARWQC

screening level for TPH was also wnsudemd as a criterion in the Revised IRM WP, Per
discussions during the July 13, 2004 meeting with LARWQCBE, TPH screening level should
nat be considered a criterion for remedial action because specific analytical parameters
including VOCs, SVOCs, metals and pesticides/PCBs have been analyzed for samples with
elevated TPH levels and concentrations of these Lhcmuals have been included in the RI

s«.n.cmng and risk assessment.

- Beeause the nuniber of chemicals detected and the concentration level of each chemical vary

from logation to location, RBCGS are developed for each hot spot. As such the IRM action
levels {l.e. RBCGs) for soil are location specific. -Specific details for the calculation of
locationsspecific RBCGs are presented in the Rev ised Goals Repmt {Parsons, AQD%) for
perential hot spots identified during the Steps 1 through 4 RI and in the upcoming 1RM
cwmplezmn report for addilional hot spots identified during the Step 3 RL The risk
assessment presented in Appendix B and the summaries preqented in Sevtion 3 of this report
show that completion of the ongoing IRM hot spot removal action climinates all
unacceplable direct contact risks from the shallow soil for all Phase | parcels.

Soil Action Levels Protective of Groundwater

The fae and transport evaluation presented in Section 4 of this RAP identified deep soil
VOC concentrations that would impact groundwater above waler qualily objectives. Action
levels for the deep soil are summarized in Table 4.1. Cleanup ‘of this soil will be addressed
through the remedial actions proposed to cleanup the seil vapor plume discussed in Section
6.3 and in Section 9. Because there are prc-dmmmamiv sandy soils present at the Site,
achievement of the soil vapor action levels deseribed in Euectmn 6.3 should also meet soil

action {avels.

For the shallow soil (<10 1), the fare end iranspon evaluation using the RWQUCB Designated
Level Methodology {DLM) (RWQCB, 1989) approach has shown that the risked-based

————
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action levels are more stringent than the action levels protective of g Joundw'ater for all Phase '

T parcels. Hence, completion of the shallow soil hot spot removal action in accordance with
the risked-based action levels will meet the cleanup goals for groundwater protection for all

shallow soils through out of the Phase I parcels. -

6.3 ACTION LEVELS FOR SOIL VAPOR

As presented in the RAOs above, soil vapor action levels must be developed both (a) to-
prevent inhalation of unhealthful levels of vapors and dusts in indoor and outdoor air .

" sternming from shdllow <oﬂs and (b) to protect further decraddnon of groundwater, - -

Rasked Based Action Levels for Shailnw Soil Vanor

As with the soil TRM, the action levels for soil vapor are based on an inhalation exposure
pathway, are site-specific and are derived from the suite-of COPCs found at each location
{Section 5). The soil vapor action levels are based on the cumulative risk level of 107 and
fotal hazard quotient of 1, in order to avoid “over remediation” (excessive commitment of
resources for marginal benefit) and to minimize “under remediation™ (inefficient use of
resources if addmonal remediation will be required). The target cumulative risk of 107 and
hazard quotlent of 1 are generally considercd acceptable by USEPA for risk management
decisions for industrial land use. Figure 5.2.2 shows ihe areas where the cumulatwe rtsk due

to potential indoor air impact is greater :han 107, ,
Although multiple VOCs are present at a given location, a close examination of the risk

dnvem indicate that carbon tetrachloride and chloroform are consistently two primery risk
drivers which contribute more than 90 percent of risks over the areas where cumulative risk

level exceeding the 107 target risk level. Trichloroethene (TCE) is the third COPC that

contributes more than 30 percent of risk at some locations. For ail locations, not more than

two of the above three COPCs are ¢o-located so action levels based on an equal spiit of the -

107 target cumulative risk among these three COPCs will provide a sct of conservative

action levels for the shallow soil vapor. Achieving these cleanup levels will incidentally:

cleanup other co-located COPCs as well. Alternatively, higher action levels can be uscd at

locations where there is.only.one primary mk driver. Action levels. corrcsponcimo tooneand

three risk drivers are listed in the Table 6.1 below.

Table 6.1 Shallow Soil Vapor Risk Drivers and Proposed Action Levels

COPC ‘Riskatthe | Proportional Shaliow Soil Vapor
. Uniit Soil- Coniribution To The_ Action Levels
Vapor Target Risk Level (107) {ugfL}
Concentration | Three Risk | One Risk | Three Risk One Risk
(=t ug}™ | Drivers Driver | Drivers {Lo) { Driver (H)
Carbon Tetrachlonde 1.84E07 | 1E-5/3 | 1E-5 18 54
Chicroform 2.98E-08 - E-5T3 1E-5 o2 336
TCE ) 8.90E-0¢ | 1E-5/3 1E-5 374 1 1124

M From Appendix B, Table 11; this is the most-stringent value of all the exposure scenarios.

.,
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Action levels based on three risk drivers are more gonservative and are therefore

recommended to be eonsidered-the action levels for the shallow.soil vapor plume where more

than one risk drivers are present. Action level ¢orresponding to-one risk driver is applicable .

for locations where only ane risk driver is present.

__Soil Vavor Action Levels Protective of Groundwater

The fate and transport evaluation was also performed to derive a set of soil vapor.action
levels that are protective ofgroundwater. Because relatively lower soil-vapor concentrations
in the-shallow soil which is more than 70 ft from groundivater table, potential impact of the
shallow soil vapor to groundyvater is less stririgent than potential impact on indoor air. This
is demonstrated from fate and transport analysis for the shallow soil. Conséquently, fate and
traisport analysis is only condueted for the deep (>10 ) soil vapor plume.to derive the
action levels for the dsep soil vaper. The results indicate that the several deep soil vapor
VOCs would impact groundwater above water quality- goals (WQGs) (Table 6.2). Remedial
actions are required to cleanup the deep vapor plume. Based on the fate and transport
analysis, the deep soil vapor action levels that are protective of groundwater for .a number of
VOCs are summarized in Table 6.2 (below). As discussed previously for the shallow vapor
plume, many of those VOCs ai¢ not co-located so the primary VOCs may be different-from
location to location. At the location where carbon tétrachloride is present, achieving action
levels for carbon tétrachloride will most likely to meet the action levels for other co-located

VOCs.

Table 6.2 Primary Soil Vapor COPCs and Proposed Deep Soil Vapor Action Levels

. S . Average
Chemicals = - Wateé.,Q_nixahty ' Woe Deep Soil %"apor
of B (W?f'c;)' 1 source I Action Level
Concern (ug/L) : to Meet WQG
. _(ug/L)
"Carbon Tetrachioride 0.5 " GA. Primary MCL 167
cis-1,2-Dichlorostheng 6 CA. Primary MGL 3,705
Dichlero-difiuoro-methane (CFC-12) 390 Tap water PRG 906.685
Chioroform . 100 LARWQCE 2,512
Ethylbenzene , 300 | A, Primary MGL 1,798,500
Trichlorogthene (TCE) ' 5 GA. Primary MCL 8,281
Trichloroflucromethane (CFC-11) 160 CA. Primary MCL | - 109,788
Xylenes {total) 1750 - CA. Primary MGL 6,332,500

USEPA Region 9, 2002; Title 22 Califorhia Code of Regulations §64444; LARWQCB,
Interim Site Assessment and Cleanup Guidebook (A-8). May 1996. . ' .

Although actions levels are estimated for all 8 COPCs modeled, carbon tetrachloride and
chloroform are the only two compounds for which the soil vaper action levels are lower than
actual concentrations observed at the Site. So achieving action levels [or carbon tetrachloride

T PARSONS
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znd chloroform for soil vapor in the deep vadose zone soil achieves the overall remedmi
action objectives for the deep soil vapor plume for the Site.

——
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7 TECHNOLOGY SCREENING a
This section of the RAP presents the results of screening and evaluation of remedial
;  technologies and approaches that were considered to address impacted shallow soil and deep
; soil vapor at the Site. ' . : :
" 7.1 SHALLOW SOILS — — —rm o o s mom e e e
Shallow soils-at the Site. have been fggg;g to conlain s;:\:';r_al.g:li,,f ferent gl.assc.s of contaminants,
includifig: VOCS, SVOCs, pesticides/PCBs; TPH: aﬁ,dfjto:,‘a>!¢ssa§~-¢:§1§m; metals: Remedial
options including excavation and off-site disposal, excavation and ex sifu {reatment, and a
range ‘of in sifu tredtmerit approaches . were considered. Eac¢h of these altematives is
discussed below. : ' . :
s Excavation - Excavation involves the use of heavy construction equipment {o
physically rémove the impacted soils. Excavated matetial canthen be treated on-
site and refiiried o the gxcavaticn as cléan fill or can be transported to a

d landfill or othef licensed facility for disposition. This approach is
acherally ¢onsidered cost effective wheii the target drea 'is small, shallow, well
charaéterized and does ot requite extensive engineeting measures such as
shoting, building relocation, utility relocation, or dewatering to safely implement.
The fale of thé excavated soil must-also be ¢onsidéred "in selection of this
approach, On site.treatment can be costly if multiple technologies are needed to
separate the contaminants from the excavated material and capture or destroy
them. OIf site. disposition of the excavated material is costly, but gencrally
 feasible in most applications. ‘
In Sity Treatment — In situ weatment involves removal, stabilization and/or
destruction of the contafinants without removal of the soil matrix. -Many
conventional and innovative approaches for in sifu- treatment have been developed
and used for this application. They include physical removal (such as SVE for
volatile -constitients), chemical treatment (such as chemical oxidation  and
 solidification/stabilization), and bivlogical treatment (the use of native or non-
native bacteria to_ ttansform the contaminants 1o harrless by-products). Some
constituents, includinig PCBs, have been shown to be particularly recaleitrant 10
these in sifu rémiedial measures. Futther, as with ex situ treatment alternatives,
multiple technologies may neéd to be applied to address different classes of
constituents, if present in the target area. :

Gxcavation and off-site disposal has been selected to address the shallow soils at the Site for
the following reasons: ’

o Thetarget soils are shallow, well characterized and located in accessible areas;

¢« Multiple classes of constituents are present, which would require several in sifu
and/or ex sifu treatment technologies to address; and
An extended i situ treatment program would adversely impact the overall project
schedule. -
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7.2 SOIL VAPOR PLUME
' The soil vapor plume consists of VOCs within the vadose zone between ground surface and

groundwater table, located 80 to 130 feet bgs. Excavation and i sifu treatment approaches . '
were considered to address these soils and the associated soil vapor plume. [n sifu treatment

of these soils was sclected for the following reasons:

« [Excavation of these soils would be impractical and costly due to their depth;

» The deeper soils contain VOCs, which are readily addressed by several, well-
- established in situ remediation techniques; and ~

¢ s Jnsituremediation using SVE has been demonstrated at the Site to be successful '
‘in addressing these constituents through the pllot-scaie sysiem previously
discussed.

" The in sifu remedial approach selected for the deep soils and assocwted soil vapor plume is
SVE. SVEis an in situ technology that induces airflow within the unsaturated zone by
m;hd"amnc air from the subsurface through wells or trenches, The airflow effectively
removes the volatile compounds within the soil vapor and enhances the evaporation of
nonagueous phase hqmd< {NAPL), the volatilization of VOCs dissolved in pore water, and
the desorption of VOCs from soil particle surfaces (USACE, 1995). SVE is most effective at
sites such as this, with relatxvehf permeable contaminated soil that has saturated hy draulic
conductivities crreater than 12107 cenumeter er second (cm/s) (USEPA, 1997).

The successful demonstration of SVE at this sitc confirms the apphcdbﬂlty and efficacy of
this technology for removing VOC seil vapors from the vadose zone. ‘The SVE system has
operated since 2000 as part of an TRM for the Refrigerant Plan source area. The pilot SVE
system was installed in accordance with the LARWQCB approved Interim Corrective Action
Plon (Brown & Caldwell, Parsons, 1999). In a little more than three years, the pilot SVE
system removed an estimated 110,000 pounds of VOCs. Vapor concentrations in vapor
monitoring wells within the treatrnent zone decreased by at least one order of magnitude
(Soil RI Report, Parsons 2004d). - The decreased soil vapor concenirations are direct ev ridénce
" that the majority of the VOC mass in vadose zone soil beneath the Refrigerant Plant source
zone has been successfully FCmoV red. The proposed Site-wide soil vapor remedial action
would consist of the installation of additional vapor extraction wells to cover the three areas
. where the vapor plume exceeds action levels. Detailed LﬁSlgn {(based on individual well pilot’
studies) for the expanded SVE system will be presented in an SVE System Start-Up Work
Plan. - Operating procedures for the sysiem will be subject to ongoing testing and
optimization. Delails on off-gas treatment are discussed in Section 9.

72
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8 RFW EDIAL ACTL.N PLAN FOR- [’\’II’A’ STED: ‘iHALLOW SOIL L‘B

Based on mremdmg conslderatmns 'L:eﬂml- eRCY, &
; mla «

aamplmg and. t} 3 evallmuon cf GOPC. ancenzranom usmg a usk buscd proeeqs Demohtmn '
of site facilities' is complute and ‘remediation of shallow soil is in. progréss fo[lowmg the

approach devcloped inthe Rewsed IRMIFR (Parmns. 2004b),

Degper: -50ils in, ~areas of,
aréa uinch hafz

: ST but which po‘ick‘. no sign ficn
"'13-1[5011 matst Vi} a! ﬂw

.‘-ciwn plm lo.adc
basis lsg;aﬁsu?e ]

8.1 L’ILASEI (REERIC
8.1.1 Interim Remcdml \leawre (IRM) for f:,h-mo“ bml

Stepwise Rl soil sereening to identify potential hot spots was conducted by app!ymo, the most -
iig standards among USEPA diréct contact PRUS, $0il vafior ESLs, and

TRPH goals of fhe LARW( Recentl}{ some additional sites ‘vere identified and/or

existing hot spots furthet délin, is a resiilt of the ‘\tep 5 data gap Rlsnd poqt-demohtmn
soil Qﬁmn}mg Asummary of R data and the gmf siitial’ hot qpott; thit swesé identified in this
© process is presented in Section 2 2 (T ahlc 2.1.3 and Figare 2.2.1), :

A1 potential hot spots that emerged [from the Rl screening process were subiecied o detailed -

human health risk assessment {ITHRA) for the suite oF COPCs present at each hot spot, and
-~ for varipus expesure scenariol including the contribution of soil vapor. Locztion- Spwrﬁc
'RBCGs were then developed based on the process set forih in the RBCG Report {Parsons,
2004¢). The logic of the TRM process, from RI screening through risk-hased remedistion 1o
determination of no.further action (NFA), is presented on the IRM Soil Remova! Deeision

Tree (Figure 8.1).

Tables 5.2A and 5.2 prownt cumulative risk assessment summaries for the hot spot arsas
that failed R1 SSL screening. Table $2A presents the risks for hot spots identified during the
Steps 14 Rls, iwhich wete also covered in the Revised IRM WP, Table 528 presents the
same information for additional hot spots identified based on the Step'5 RI restilts and post-
demulition soil sampling. Tables 8.1A and 8.1B identify the specific COPC risk drivers and
indicate whether Femediation is warranted based on the cumuilative risk and c¢urmilative
hazard caleulations. Details for hof spots in Table 8.1A are suminarized in the Revised IRM
TF'P but detailed RI findings for hot spots in Téble 8.1B are included in the Step 5 RI Report
{Parsons, ?H4D Dcmleti risk assessment resulis to estimate action fevels for remedial
amtion are provided in Appendix B and summgrized in Section 5. The Ivcation and exteni of
“the seil hot spots selected for soil :emedmtmn nre presented on Figure 8.2,

- COonservy uw‘c 8CE
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The TRM hot spot soil removal action consists of hot spot soil removal driven by site-specific
risk-based cleanup levels. For the Refrigerant Plant and SW Corner Lot parcels‘ screening

and confirmation sampling of soil exposed by demolition have been completed in accordance

vwith the Revised IRM WP. Final steps for completion of the remedial action for each hot spot
include confirmation soil sampling, additional excavation as needed, collection of additional
confirmation samples, and comparison to the RAOs presented in Section 6.  When
concentrations of COPCs are either non-deicctable or below the RBCGs for that hot-spot,

closure is ac-hieved.

8.1.2 Conﬁrmatlon Sampling

Pmt-cxca'vanon confirmation samples are being collected in accordance with methods Qm:i
standards described the Revised [RM WP (Parsons, 2004b). All confirmation soil samples
will be analyzed for the hot spot-specific risk deiver COPCs. The confirmation analyses are
performed using the same analytical methods and detection limits used during the step-wise
remedial investigations. To minimize costly delays in field decision-making, samples are
tvpically analyzed on an expedited basis and the analytical results are ev. aluated in the ficld
durma excavation sctivities, The analytical results are compared to the hot-spot-specific
RBCGS to determine if further excavation and/or confirmation sampling are necessary.

8.1.3 TFinal Risk Assessment

As discussed in Section 3, the final risk assessment conducted using all soil mam‘t_ data has
shown that completion of the ongoing soil removal action in accordance with the approach

- presented in the Revised IRM WP will effectively remedxate all impacted soils that pose

unaccnptable risks. Cumulative risks greater than 107 andfor HI greater than 1 are
considered unacceptable risks. With the exception of the soil vapor plume remediation
which is discussed separately in Section 9, the ongoing soil IRM is the final remedial action
for the Site soit (soil matrix) and completion of soil IRM will complete the soil remedial
action for the soils for all Phase | parcels (Refrigerant Plant and Southwest Corner Lot).

8.1.4 IRM Completion Report

Due to the complexity of the Site and interim remedial actions proposed multiple reports

will be prepared for IRM completion and closure. Hot spot removal is currently underway.
On-site activities for Site investigations and demeclition have been completed. Once the
shallow soil excavation work is complete and the necessary confirmation sampling results
have been reviewed and validated, 2 closure report will be prepared that documents the
remedial excavation ficld work. - The report will include analytical results from all
confirmation samples; supplernental risk assessment to derive the hot-spot-specific RBCGs
for the new hot spots identified in RI Step 5 and recent demolition activities; deiailed maps of
the location and extent of the remedial excavations; a full accounting of the fate of soil
excavated and removed from the Phase I parcels; documentation of volume of soil rermoved;
dust, VOC, and other environmenta) monitoring data; copies of all necessary permits; and
annotated photo documentation of the remediation field work. Once compiled, this
information will be assembled as a bound report and submitied to the LARWQCB.

05 2003608
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8,1.53  Closure of Shallow Soil

The objective of soil remedial action is 1o ‘pehieve shallow soil closure so the pmm:ed
davelopmcnt can ‘proceed. Ulimately, Honeywell will seek NFA approval from the
LARWQCB for the shallow soil‘for each Site: parcel with the condition that remeadiation of

cm] vapor plume will: belmplemenled 7 - -

8.1.6 Implementation Schedule
Implementation-ef-the -IRM -for-individual - shallow -soil - hot spots-is- currently underway.

Excavation of contaminated soil -and confinnation sampling has been.completed for several

hot spots and excavation is cortinuing at other hot spots. The IRM Completion Report will
be fubmitted within 30 deys of conipleting IRN field sork. _

82 FPHASEU REDEVELOPMENT I’@«RCEL {UND-4 AND ~5)

The Phase 11 Redevelopment invelves the UND-4 and -5 parcels. The RJQL'BQSE’d (,!namrp
Goals Report (Parsons 2004¢), the Revired IRM WP (Parsons, 2004b), and this RAP provide
the framework and methods by which the UND-4 and -5 parcels will be evaluated as well as
any other potential shallow soil hot spots identified dunnv ongoing Site activities. A detailed
 remedial action plan taking into considération the unique characmmms of the UND-4 and -5

parcels will be presented uncler separate cover.

~  PARSONS
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9 REMEDIAL ACTION PLAN FOR VOC VAPOR PLUME

As discussed in Section 2, two distinct VOC vapor plumes have been identified. The first is
4 plume of chloroform, carbon xetrachlondg. and CFCs originating from the general
Refrigerant Plant area. The second is the TCE and cis-1.2-DCE plume associated with the
S§W Corner Lot parcel. While remedial action for soil is only necessary to ¢leanup the
Refrigerant Plant area vaper plume per the RAOs established in Section 6, SVE systerns will
he installed within both plumes. This section describes elements of the RAP for each VOC
vapor plume at a concepimal design level. Precise well locations, screened intervals and
operational parameters are subjett o revision during the detailed design. Additional pilot

“tesis may be conducted for individual wells to support the detailed design. Final design and

the as-built drawings for the expanded SVE system will be presented in an SVE system stari-
up and inital pertorrmnce assessment repori. Opemﬂnb procedures for the svstem will be
subject to ongoing testing and optimization.

9.1 SOIL VAPOR EXTRACTION — REFRIGERANT PLANT PLU‘ME

9.1.1 Existing Pilot SVE System -

As discussed in Scction 7, a pilot-scale SVE systern has been successfully operated within
the Refrigerant Plant plume.  The pilot test phase began in October 2000 with extraction of
soil vapor from vapor extraction well VEW-2, Twelve addmonal extraction wells were
instalied and connected since that time (VEW-1 through VEW- and VEW-8 through VEW-
133, Operation of these wells was cycled 1o optimize exmraction between September 2002

L,

through March 2004, when demolition activities srecluded further system operation
{RETEC, 2004). : | .
9.1.2  Conceptual Full-scale SVE System Layout -

In spite of significant decreases in COPC concentrations in soil vapor, beneath the Refrigerant
Plant from the pilot system, concentrations remain above action levels beneath and
surrounding the Refrigerant Plant (Sections 2 and 6). Expansion of the SVE svstem is
proposed to reduce the COPC concentrations 10 acceptable levels. The cencaplu*l design of
the expanded. full-scale SVE svstem is described in the remainder of this section. :

The full-scale SV E system will include the inswallation and operation of up to 30 new vapor

sxtraction wells 1\’E\‘r s). The preliminarv location of these VEWS is illustrated on Figure
&.1.1. The lecation and spacing of the VEWS is based on & zone of influence of 130 feet that
was measured and demonstrated to be effective during the operation of the pilot-scale SVE
systemn. Construction details of the p-roposed additional VEWSs are illustrated in F igure 9.12.
VEWSs will be screened across depth intervals with soil vépor concentrations above cleanup
goals, Nested riscr pipes with screencd intervals at altcmate depths will be placed where the
\emca] extent exceeds 30 feet.

The neﬁ-hcade of the new VEWs will be connected to an extraction blower using

round piping. Based om the proposed fand-user SVE piping“aﬁd"pipﬁ'{vm nanitofds pioes
‘“\*-.}i be buried up w0 36 inches bgs. Piping srd piping manifolds will generallv consist of
n phases as other site const truction progresses.

dule 80 PVC. Piping may be insiailed n chas
.g Srom the VEW well heads will b= Z-inch dI meter, while manifuld-piping that
connects muhiple well-heads wogether will be 3-inch, 4-in ¢h. or 6-inch & diameter, L‘préﬂEﬂ‘T

e
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on the number of wells connected The manifolds will connect to the vacuum blewer housed ¢
in a centrel treatment equipment enclosure, ‘
9.L.3 Offgas Treatment System

8131 Previous Reﬁtg&mn ¢ Plant OFF 2ns Tregtment System

~ A cryogenic system was recommended in the [aterim Corrective Adction Plan as the selected

SVE off-gas treatment technology after careful evaluation of ionovative treatment
technologies and ‘weighing community .concems (Brown.& Caldwell, Parsons, 1998). The
RWQCB approved this technology in June 2000. The cryogenic treatment system was
capable of treating the high concentrations of VOCs encountered during the pilot testing
(m'er 24,000 ppmy), while meeting South Coast Air Qualily Managemenl Disirict
{SCAQMD) effluent limits.

The cryogenic treatment svstem is an innovative; condensation-based treatment process

selected 1o separate the VOCs from the influent vapor. Figure 2.1.3 presents a block process

flow diagram for the vapor extraction and cryoegenic vondensation treatment procsss. Prior to
entering “each compressor assembly, the ex xtracted influent vapor is rouied through a water
knockout drum where entrained svater is capiured. The condensation process uses a dual,
skid-mounted compressor assembly to exiract and compress the soil vapor to ﬁpprommatnly
150 pounds per square inch (psi). The compressed vapors are stored in a receiver vessel and

.-molcd to near ambient temperatures with an afler-cooler. The compressed vapor is then
routed from the after-cacler through a series of air-to-air heat exchangers and refrigerated

heat exchangers that sequentially chill the vapor to a temperature of approxXimately ~435°F,
After the refrigeration stage of the treatment process, the condensed VOCs are separated,
recovered and containerized for .disposal. The vapor stréam containing residual, non-

condensable gases is routed through two propristary regeneralive adsorber trains, upcmted in

saries, t‘lelmﬂ.ed by carbon polishing prior 1o discharging to the atmosphere.
92132 Proposed Refrigerant Plant Qffgas Treatment Approach for the Fi ulfrvc-rfe 5 I’t

Other innevative technologies were investigated to identify lechnologies that could aliow an
increased flow rate without creating petential air pollutants, However, the only other
sreatment technology with the ability to treat high concentrations of YOCs with significant
proportion of light CFCs at a high flowrate was fameless thermal oxidation (FTO).
However, the local community group; “Committee to Bridge the Gap”, opposes any thennal
technology because of potential generation of dioxin and furans, Hence, cryogenie trentment
of SVE offgas remains the only viable alternative for the Site. This tex,hno!ogy Wwas
successfully demonstrated at the Site during pilol testing. The key disadvantage to eryogenic
technology is the limited flowrate, generally around 160 cubic feet per minute (cfm).

In the future, as the influent concentrations of CF Cs decrease, an o/f-gas concentralor could
be added in front of the cryogenic system. An added concemtrator would increase the

influent flow capacity by an order of magnitude, Potential concentrator technologies jnclude

zeolites and membrane technologies, which are both currently limited in their ability 1o
adsorb CFCs. However, decreasing CFC concentrations will allow one of these concentrator
technologies to be used cffectively i conjunction with carbon polishing and the eryogenie
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svstemn. alfowing an acceleration of siie cleanup while meeting r;gulaterv ozone depletion
discharge standards.

9.1.4 Permits

8.14.1 Ceonstruction Permits

Installation of the eryogenic system will require obtaining an electrical permit from the City
of Bl Segundo. In addition, a plan check of the piping system may be required.

9 L4, Ar Permzt

A Somh Coast Air Quallty Mana‘cmmt District {SCAQMD} ‘ﬁeﬁnit:té—og;émkcv’? was

obtained for the crvogenic system 1n 2002, Hence, cryogenic system operation may ¢ontinue
vnder the existing permit. If an added concentrator module is to be installed 2t a furure date
once CFC concentrations decrease, then the permit will need to be modified. The modifled
syvstem must be in compliance with SCAQMD Rule 1415, which stipulates CFC emission
Mmis. .

v

9.1.5 System Design, Construction and Startup

Detailed design documentation wili be prepared prior to construction of the full-scale SVE
system. The detailed design will include 2 well location diagram, piping and instrumeniation
diagrams and other documentation to facilitate permitiing, procurement, and construction of
the system components, The systern design will also take into consideration the Site
devefopmcnt plan. A carefully designed monitoring program will also be developed 1o allow
for timely performance assessment to ensure ¢ffi ¢cient system. Op(,rateon and optxmlmtmn,

The SVE system will be constructed in accordance with the design and applicable permits, A

comprehensive guality assurance and gnality control program will be implemented to ensure

the construction will conform to the design specifications. An updated health end safety plan
will also be developed o ensure safe imnfemenmic‘n'

owed to ensure ¢ effic cient s*ssterr operation in ECCG’GGBCC v.nh the dEbICI'! amI zppiicabfe
. A startup report will be submitted to the LARWQCB. within 90 days of syste
rz.p The startup report will provide as-built drawings and initial performance data.

EI

ity
i}>

9.1.6 System Operation and Maintenance

The cryogenic system gencrally must be checked every 2 or 3 days. System pressures,
ternperatures, and flow rates will be monitored. Condensate and product recovery drums will
be cheeked and switched out as needed. System influent, carbon influent, and effluent
samples wiil be collected and analyzed by a ficld gas chromatograph (GC), as approved
previously by the SCAQMD, to meet the requirements of the treatment system air permit.

Recovered solvent will be transported by 2 ceniéfled waste wransporter and either recyeled or
i c‘.nera ed off-site.  Condensate water 2lso will be wansported hy 2 cerified waste
rmansperter and treated offesite. Spent vaper m“*;e carbon used for polishing earment will

b2 rci. (elis rmed off-site.
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9.1.7 Performance Monitoring, E valuation and Optimization

A number of vapor monitoring wells already exist-in-the vicinity of the Refrigerant Plant
plume and. dependifig on their condition after site demolition activities, may be deemed
adequate for momtormu thu full:scale: ﬂy':tem;”l"lwse wells include VMP=1, VMP-2, 1D, 9D,
20D, 23D - 35D, and 37D. The condition of these vapor monitoring wells will be verified,
and if their integrity is dcuned in good condition then they will be used to periodically
monitor the zone of influence and progress toward remedial action goals. Vapor samples
will be collected .in-Tedlar - bags -and- anatyzed using a-field PID, a-field GC,-a mobile

laboratory, or a fixed laboratory.

individual monitoring and. extractien wells will be monitored at least quarterly during the
first year to evaluate changing concentrations. A parfarmance report will also be submitted
to the LARWQCB on a quartetly basis for the first year. Monitoring frequency and reporting
may be adjusted for subsequent ysars based on L AR\‘\‘ QEB approval. Vaper samples will be
collected in Tedlar bags and analyzed usinga field PID. 2 field GC, a mobile lzboratory, or 2

. fixed Isboratory. Wells will be opened or tlosed to: ma\lmize mass removal from the

subsurface and to reach remedial action goals.

CFC concentrations in the extracted vapor are expected to decrease more rapidly than the
other VOC constituents, Once the CEC concentrations have decreased to a point. that they
can be treated with an alternative teohno]o oy while mwtmg applicable SCAQMD dischargs
regulations for CF Cs, then addition of a concentrator will likely become economical. The
concentrator will allow more exiraction wellg to be operated simultaneously, increasing the
averall flowrate by ai order of maghitude. The concentrdted vapor stream will continue to
feed 1o the cryogenic system, while the dilute air stream will be polished using carbon or
biofiliration to Jevels the meet applicable discharge regulations for CFCs. ) ,

9.1.8 -Re-bounding Testf Confirmation :quphng

Selected ‘extraction wells will be periedically turned off for several weeks or months to
evaluate rebound. Rebound is the percent that soil vapor concentrations incrense after
aﬂmnon has been terninated. Wells in which the concentration <does not rebmmd ‘abme

0% of initial concentrations will be viewed as: stable.,
Soil confirmation sampling may be perfmmed in se!=cted areas afler smf vapor Lleanup goah
have been met,

9,1.9 ‘Termination

Individunl wells will be turned off.once eleanup goals have been met. Once rebound lesting
indicates that action levels have been met within the Refrigerant Plant plume, a request for

the system termination will be prepared.

Typically at contaminated sites, not ail residual contamination can be mcr_wered even using
proven technologies such as an SYE system, particularly when the contaminant mass is

beund up within low-permedble soils or the capillary fringe. Asympotic extrrction

concenirations are often an indicator of such a situatien. 17 this appears to be the case, which
indicates techaical impracticality to schieve these RAOs, then a request will be -made 10

terminate operation of the SVE system.

%
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8.1.10 Imp!ementatmn Scheduie

- Following approval of this RAP and in coordination with the sir¢ construction s»huduie the

cryogenic system will be remobilized io the Site, temporary piping installed, and extraction
will resume from existing VEWs. Concurrently, design and installation of additional VEWs
will proceed. Permanent piping will then be trenched and installed to connect the new and

existing VEWSs to the cryogenic treatment unit.
9.2 SOIL VAPOR EXTRACTION — OLD SOLVENT W &REHOUSE PLUME

As discussed- in Section 6, VOC concentrations .in soil vapor beneath the Old Selvent .
Warehouss area are aiready below action levels. However, elevaied concentrations of VOCs
have been delected near the surface of the water table zone and may be associated with
croundwater off-gassing. A pilot test is being considered 10 ¢valuate the effectiveness of
collecting these vapors. The SVE svsterm considered in this section will reduce the residual
soil vapor plume in the vadose zone and supplement or become part of the groundwater
source treatment system proposed in the pending Conceptual Groundwater Remedial Action
Plan and Datd Gap Remedial Investigation Work Plan (Conceptual Groundwater RAP;

Parsons, 20040.
5.21 Concc;ituai SVE System Layout

The concepiual SVE system for the Old Solvent Warchouse area mciudes one extraction well
1o be nstalled to collect vapors that may be produced by the pilot-scale air sparging system.
Based cn the Refrigerant Plant pilot SVE system. the radius of influence for SVE wells are
on the order of 130 feet and hence one VEW is 'rdﬂquaze 0 recover any sparged vapors that
may emerge into the vadose zone from the pilot air sparing system. Figure 9.2.1 illusirates
the location of the proposed VEW in the Old Solvent Warehousc area.

The VEW screen interval will be positioned just above the groundwater table in the area of
highest soif vapor concentrations, This also will be the optimal depth to recover vapors from
the air sparging pilot system. Based on the proposed iand use, SVE header pipes may need -

x
A%
'

&
e

0 be buried 18 10 36 inches bgs but specific details will be'worked out in close coordination

wm Lh= mdevclopment pian 10 ensure conmrmancc 31pm° will szen=mﬂv L()ﬁ‘iht of ?XPC

Cwil I b° ”»n‘ch dmmcter. and mam.ofd pipes w al! b »-mc‘u or 4- muh du.mﬂer d: pending on

the number of wells that will potentia 13}' < connected.

9.2.2 O igas Treatment Swstem

A separate ;rcetmunl system will be provided for the Old Solvent Warchouse plume in
conjunction with the propesed air sparging system for the groundwater pilot treatment S'»S'Lern
described in the Conceptual Groundwater RAP (Parsons, 20041),

Various off-gas ticatment technologiss were evaluated for this separate SVE system.
Extracted vapor concentrations during air sparging could exceed 1,000 pg/L initially, but will
likelv drop below 1,000 ug/L after several mcmhb of operation. Based on this assumption
and the identified COPCs {pnmmix TCE and ¢is-1 2-DCE), treatment with activated carbon

wiil be the > most cost-effective freatment tes "m.ahg} Based on vendor Isotherm results an

Kk e Lid

(=8

3

luent concentrations of TCE ot 200 uz L and cis-1.2-DCE at 800 uz L. and 2

.
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flow rate of 200 :cfrz'], the carbon usage rate wouild be approximately 140 pounds per day,
requiring changeout 6f a 2,000 b vessel approxifately every two weeks. This is a cost-
effective rangé for SVE opétation. Figure 9.2.2 présents a-block process flow-diagram for
the SVE and carbon treatment process. '
92,3 Permit. -
9.2.3.1 Construction Permits .
Installation of the SVE system will require ngain.ing an electrical permit from the City.of El
Segundo. In-addition, a plan check of the piping system may be requifed. '
9232 Air Permit :
Pre-permitted SVE units with carbon treatment are available for rent, Such a pre-permitted
system could be -opérated ‘during' the first year while a sitesspecific ' SCAQMD permit
application is underway. Based on concentratidn:trends abserved during the first six months,
it may be decided that procuring a long-terin treatment system will riot be necessary for the
0ld Solvent Warehouse area. (i.e., if the majority of mass is removed through the pilot

At

system). More detdils are provided in Conceptual Groundwater RAP-(Parsons 20047).

9.2.4  System Desigu,«(Ionstruétion-and(Sta‘rtup ' E

Detailed desigh will be perforined to ensure. optimum placement of wells, piping and .

treatment systems and to ensure that the remedial system will be in conformity with the
proposed redevelopment. ' : :
The SVE system will be constructed in accordance with the design and applicablé permits. A

comprehensi
the construction will conform to the des
will also be devéloped to erisure safe implementation.

At the completion of construction, & troubleshooting/modification/optimization process will
be followed to ensure efficiént system operation in accordance with the design and applicable

permits. A startup report Wil be submitted to the LARWQCR within 80 days of system
startup. The startup report will provide as-built drawings and initial performance data.

9.2.5 System Operation and Maintenance

An SVE treatment system with carbon is simple to operate and maintain.. Typically, a
monthly mainténance routine is adequate to maintain the units in good working order.
During these monthly visits, filters and oil are checked and changed as needed. More
frequent visits may be needed to monitor for carbon breakthirough and to assist with carbon
changeouts. : ‘ .

90.2.6 Performance Monitoring, Evaluation and Optimization

MW-17, located within the core of the TCE and cis-1,2-DCE 0ld Solvent Warehouse plume,
already has four nested monitoring points. These will be monitored periodically to evaluate
concentration trends, Vapor samples will be collected in Tedlar bags and analyzed either
using a field PID or by a certified laboratory. Individual extraction wells also will be
monitored at least quarterly to evaluate changing concentrations and the impact of the air

ve quality assurancé and quality control program will be implemenied to ensure .
ign specifications, An updated health and safety plan.

sparging. O5—~20036{} 3...
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Compliance effluent samples from the SVE sysiem will be collected in Tedlar bags and {;\ o
analvzed by a certified laboratory monthly. The influent vapor concentration to the SVE C
" treatment system: also will be monitored at this time.

9.2.7 Re-bounding Test/ Confirmation Sampling

Rebound testing and soil confirmation sampling will not be required in the Old Solvent
Warehouse area because RAOs for the vapor plume have already been met.

9.2.8 Termination A
SVE operation wiil be terminated once the air sparging groundwater treatment is complete. -

9.2:9 ImpEementaﬁon Schedule

‘After approval of this RAP and the Conceptual Groundwater RAP, procurement and
installation of the VEWSs and SVE piping network will proceced. A pre-permitted SVE
treatment system will be mobilized to the Site and SVE will commence contingent on the site
redevelopment schedule. \ '

9.3 CONTINGENCY PLAN

9.3.1 Vapor Barrier for Select Buildings
' The proposed installation of the SVE s_ystém discussed above will be implemented prior to or:
concurrent with site development. Operation of the SVE systern will focus initially in the
proposed building areas and will likely allow attainment for site RAOs regarding vapor
intrusion concerns. However, as a contingency, vapor barriers may be installed during the L e
_construction of site buildings in the areas with potential vapor intrusion concerns to ensure S
human healih risks are below those identified in Section 6. , o
Areas where risk-based RAOs due to the indoor air pathway, the most stringent pathway;
may be exceeded are identified on Figure 9.3.1. The figure also shows proposed building
footprints and proposed shallow soil vapor monitoring wells. If SVE fails to satisfactorily .
reduce vapor concentrations below the Siie action levels for indoor air protection prior to the'
building construction, then vapor barriers will be installed to cnsure protection of human
9.3.2 Ajr Quality Monitoring :

A toutine soil vapor monitoring program will be implemented to achieve the following
- objectives: ' ' '

o Monitor the soil vapor concentration changes in shallow soils (<10 ft bgs) around
building footprints to ensure protection by monitoring' the soil vapor concentration
trends in arcas outside the SVE treaiment zone and where vapor barriers are not
installed. '

o Monitor soil vapor conceniration changes in the SVE treatment areas to assess the

effectiveness of the SVE remedial sysiem and facilitate optimization/modifications to

improve eftectiveness/efficiency. : : ,

_ Figure 9.3.1 shows the location of the proposed soil vapor monitoring well network. Most of *

the muiti-depth vapor monitoring wells already exist (installed as part of the SVE pilot
i Ay . i
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system and recent site investigation). Additional monitoring wells will .also be installed.
Monitoting may dlso-be conduéted from conduits, horizontal trenches, or the gravel base
installed beneath buildings. o

When observed inereases in soil vapor.concentrations in any shallow soil vapor monitoring

T Y L e gy el ay R T N \
wells indicate poténtial indoor-air congérns, dire¢t indoor air monitoring will be conducted to

ensure protection. :

'Soil vapor monitoring will be conducted on a quarterly basis for the first year and adjusted to ‘

semiafifual of anniual monitoring later ‘hased on the available data at that tire:. Analy't,iaal
parameters will include the Site VOCs. :

rod
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